Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



THE 



CIVIL SERVICE ARITHMETIC. 



THE 



CIVIL SERVICE AEITHMEnC. 



BY 



R. JOHNSTON, F.R.G.S. 

AT7TH0B OF *'THE COUPETITIYE GEOGKAFHT/' ETC. 



{BEVI8ED THROUGHOUT,) 
'WIXB IZAKHrAXION FAFBBB OIVEN AT AL;> the open 001IPBIIII0H8, XIC. 



LONDON: 
LONGMANS, GEEEN & CO., 

1877. 



r • 



THE CITIL SERVICE 



ARITHMETIC, 



1 1- 



1. Quantity is a term applied to anything susceptible of 
being increased or diminished. 

2. A UNIT is one, or an individual thing of the quantity 
under consideration. 

3. The term number may be appUed to a unit or an 
assemblage of units of any magnitude whatever. An 
dbjtract nv/nJb&r is not applied to any particular object. A 
coTicrete number is applied to some particular thing, as, two 
crowns, five apples. 

4. Arithmetic is the science of numbers, and is either 
theoretical or practical. Theoretical Arithmetic explains 
the nature, properties, and relations of numbers : Practical 
Arithmetic applies those principles to the various purposes 
of life. 

6. AU numbers are expressed by the following ten 
characters or figures, either singly or in combination, 
0, 1, 2, 3, 4, 6, 6, 7, 8, 9, read, nought or cj/pher, one, 
two, three, four, five, six, seven, eight, nine. The nine charac- 
ters, 1, 2, 3, &c., are called significant figures; and sometimes 

the ten figures are called digits. \ 

B 
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remove it two places to the left, we make its value aiie hun- 
dred times greater, and so on : thus 600 is equal to one 
hundred times 6. On the joontraiy, if we remove a figure 
me place to the right, we decrease its value tenrfold; if we 
remove it two places to the rights we decrease its value one 
hundred-fold* In the one case, the units become tenSy 
the tenSy hwndreds, &c. : in the other the hundreds become 
tens, the tens, units. 

A NOUGHT placed to the left of a figure or number has no 
effect, since it does not alter the position with respect to 
the unM place. 

Write in figures the following numbers : 

1. Fi^e hundred and ninety. . 

2. One thousand four hundred and three. 

3. Two thousand and seventy-aeyen. 

4. Four thousand five hundred and seventy. 

5. Eight thousand and nine. 

6. Nine thousand and ninety-seven. 

7. Four hundred and sixty-one thousand and one. 

8. Two millions &ye thousand and eighty-seven. 

9. Twenty-seven millions seven hundred and six. 

10. Eight hundred and forty thousand and twenty. 

11. Ten millions four thousand and eight 

12. Eleven hundred and two millions seventy thousand and fifty. 

13. Ninety thousand and forty. 

. 14. Three hundred and four millions forty thousand and four. 

Proposed <U various JSxaminalUma, 

15. Six hundred and three thousand and fifty. 

16. Sevbn millions three thousand and forty. 

17. Eight thousand Aillions one thousand and two. 

18. Five hundred thousand four hundred and one. 

19. Thirty nullions seven thousand and forty. 

20. Five hundred and six millions and twenty. 

21. Four millions five hundred and &ye, 

22. Eight thousand millions six hundred. 

23. Ten millions twenty thousand and one. 
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24. Four hundred millions four thousand and forty. 

25. l^ine thousand and fifty miUiops sixty thousand and four. 

26. Eight hundred and five thousand millions and ninety-nine.* 

The system of Notation just explained, though used in France, 
Canada, and the United States of America, has not yet been uni- 
versally adopted in Great Britain. As will be perceived from glancing 
at the following table, what is called the English system consists 
in dividing into periods of six Jlgurea each. 

ENGLISH NUMERATION TABLE. 
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ROMAN NOTATION TABLE. 

The ancient Romans expressed nambers in the following manner i— 



1 ... 1. 


7 ... Vll. 


2 ... II. 


9 ... IXi 


3 ... in. 


10 ... X. 


4 ... IV. 


11 ... XI. 


o ... V. 


14 ... XIV. 


6 ... VI. 


18 ... XVIII. 



20 ... XX. . 

40 ... XL. 

63 ... Lin. 

89 ... LXXXIX. 



100 ... 0. 
600 ... D. 
660 ... DLX. 
820 ... DCCCXX. 
910 ... DCCCCX. 
1000 ... M. 



90 ... XC. 

That the learner may have some idea of what a million is, it is 

well to state that it would require a man between 1% and 17 days, 

cotinting 100 soyereigns per minute, 10 hoars every day in order to 

count a millioii of sovereigns. To count a bUUon at the same rate 

would require him to work more than forty-five thousand .years. 

Had he commenced at the creation of the .world, he would not yet 

have one-seventh of his tas^ completed. 

* The learner is requested .to test his aUlity to read nnmbers by trying to read the 
answers of the above examples. The Examiners hare hitherto used the English 
system of reading numbers. 
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SIMPLE ADDITION. 

.12. Addition is the process by which we find one num. 
ber equal to two or more numbers when taken together. 
The result or answer is called the Sum, The numbers to be 
added are called Addends. 

The addition of abstract numbers or of applicate nuhibers 
of one denomination, is called SmPLE Addition. 

The sign of addition is + ; thus 4 + 6, read, 4 plus or 
more 6, and means that 4 and 6 are to be added together. 

It is also necessary to explain the use of another sign, 
namely, =, read, ' efucU to ;' thus 4. + 6 = 10, read, four 
plus six, equal to ten 

The sign or abbreviation . * . is frequently used in works 
on arithmetic for therefore, 

13. EuLB FOE Simple Addition. 

1^. Write the addends under each other, so that units 
may stand under units, tens xmder tens, &c, 

2^ Add up the figures in the units* place : set down the 
units of the sum and carry the tens, if any, to the next or 
tens' column ; proceed in the same maumerwith the remain- 
ing cohuons. 

3^ Ebiving added the last column, ^et down its sum in full. 

ExAMPXX 1. Find the sum ^£424, 134, 327, aad 26. 

,Tlie- numbers J are written as in the annexed 424 ^ 
operation. Then commendng at iihe right or 134 I 
onits* plaoe, we say, 6 and 7 «re 13 ; 13 and 4 are 327 r xtddenda, 
17; 17 and 4 are 21 i^nitoor one«, whicbare as 2 36 
tens and 1 unit ; we «et down tiie 1 unit ; >adid -*— ' 
Jill l y ing the 2 tens to the next cblnmn, w^e say, 2 911 • ^Shm. 
and 2 aftr 4 ; 4 and 2 are '6 ; 6 ^nd 3 are 9 ; 9 -and '2 «Fe 11 ss 1 
handred and 1 ten ; we -setdown the 1 ten, and cany (he 1 htmdred 
to the next oohinin, the tum of whieh'ta 9 ; We >sei divwoc the 9. The 
sum or answer is 911. 

1^ JtBMBOJX ow TBS RtTLS.— The'tnle'for additioniis obTioas Irom 
the principles of dotation ah^ady explained. 



1^ If we place tmits under units, tens must be tinder tens, hnndreda 
under hundreds, &c. We write the numbers in this order tbat we may 
have those figures of the same kind or local TcUue under each othei; 
since we cannot add units to tens, or tens to any other column ezoept 
its own. 

2f*, We commence at the units* place for the oonvenienee of earrykkg 
to the higher places. We^set down the number of units in the sum of 
this column, and carry the tens to the tens' eokonn, which is the same 
kind as what we carry, and so on wil^ the other columns. 

^. We always write the sum of the left hand column in fall, beoanae 
we have nothing more to add to it. 

IB. Proof.— I. The most convenieht mode of proving aiSditiok; 
that is, of testing the accuracy of the operaction, ia to begin at the top 
and count it down : if the two resnliB ligree, the work ia titost- jiro* 
hahly correct. 

II. Another method of proof, depending upon the principle, ''Tfaa 
whole is equal to the sum of all its parts," will be understood from tha 
following example : — 

In writing the examplein order'to prtfve 
it we omU thefitst addend 9864. Ebivinig 
found the sum 6f the remaining addends, 
19123, we add the neglected addend to it, 
and thus find the same result, 28987. It is 
plain that the omission of any other addend 
would answer equally welL To avoid the 28987 9864 

necessity of writing- the example Uoice as ■ 

in the above explanation, it will be suffi- . 28987 

cient to draw a line under the^r^^ addend, and oniit thitf addend in tho 
addition intended as proof. 



Iffxainple. 


Ptotf. 


'9864 


4769 


4769 


7907 


7907 


6869 


5869 


578 


678 




19123 



Find the snm of : — 










1. 39704 


2. 


760987 


3. 


9786549897 


'88888 




«59378 




7654398799 


76543 




999999 




6547998887 


9799 




76867 




6437896467 


^3787 




> 937899 




7776666698 
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d. Add, one hundred and seventy-nine ; nine thousand four hun- 
dred and eighty-nine ; six hundred and twelve thousand seven hundred 
and ninety-six; nine hundred and sixteen thousand seven hundred 
and forty ; sixty-nine thonsabd seven hundred and eighty-seven. 

9. Add, three hundred and sixty-five ; four hundred and seveuty- 
nine ; six hundred and ninety-four ; seven hundred and nine ; nine 
hundred and seventy -eight ; forty- eight; nineteen. 

10. Find the siun of, four hundred and nine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
seventy-five ; eight hundred and sixty-nine thousand and fifty ; nine 
thpusand eight hundred and seventy-six ; five hundred and seventy -four. 

11. Add, thirty-nine millions six hundred and ninety-four thousand 
four hundred and ten ; forty millions forty thousand and forty ; ninety- 
seven millions ninety-seven thousand and ninety-seven ; fifty-six 
thousand and seven ; three hundred and seventy-nine ; five hundred 
and eight. 

12. Adam lived 930 yean ; Seth, 912 ; Enos, 905 ; Cainan, 910 ; 
Mahaleel, 895 ; Jared, 962 ; Enoch, 365 ; Methusaleh, 969 ; Lamech, 
777; Noah, 950; Shem, 600; Arphaxad, 438; Salah, 4.33; Heber, 
464j Peleg, 239; Ken, 239; Serug^ 230; Nahor, 148; Terah, 205; 
Abraham, 175; Isaac, 180; Jacob, 147 1 Joseph, 110; Moses, 120; 
Joshua^ 110. What is the sum of all their ages ? 

Proposed at varUnu JSxaminaiions, 



13. 


64935039 


14. 


576987 


15. 


64935039 




3945684 




66989 




3945684 




59712593 




755777 




59712593 




78916376 




89788 




80643978 




12863121 




778876 




12863121 




83752463 


17. 


79997 


18. 


83752463 


16. 


34689104 


9076787 


34680104 




83674823 




789766 




83674823 




97615307 




79798 




97615307 




41923584 




875666 




41923584 




76325918 




744455 




13895193 




67431297 




988888 




67431297 




93206140 




77777 




93206140 




72169837 




99999 




72169837 
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19. 650350497 


20. 


789725 


21. 


7836744364 


37290164 




333333 




795242165 


728236525 




979797 




677167113 


59843157 




868631 




68269617 


381402388 




704093 




4992429 


948635749 




217479 


$ 


83485354 


751298797 




579068 


t 


7768432 


446737587 




89787 


t 


,32483547 


983176679 




6679 




91998796 


22. 97679017795 


\ 
23. 


789786 


24. 


879678996 


7505307944 




17932 




640350397 


34451556 




904766 




39456846 


447789667 ' 




788777 




697126937 


8139004579 




867999 




7891637676 


7896341297 




754444 




128631219 


654788578- 


26. 


989895 


27. 


83752463S 


25. • 77777777 


445678 


66666666 


98914566 




979779 




78982377 


9773988 




86547 




77721040 


7463966 




345607^ 




98684397 


950466 




93478 




6752589 


98890978 


29. 


45555 


90. 


97876679 


28. 6778275 


789787 


79361377 


690343 




77896 




975086 


8771527 




78964 




67745366 


9478698 




83245 




9370979 


798667497 




79427 




77871897 


999999999 




88888 




88888888 



The learner shonld be accustomed to add in the following manner until he ^an do 
so with accuracy and despatch : Because 4 and 7 are 11, 14 and 7 are 21, 24 and 7 are 
31. Again, 16 and 8 are 24 ; say, "because 6 and 8 are 14," 26 and 8 are 34, 36 and 8 
are 44, and so on. It is necessary to point oat to him that 11, 21, 31, <fec., all end in 
toe same fgnre 

B2 
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31. 



rWvfei 



37. 



79685^ 


32. '8987654 


«678897 


778965 


^756666 


W7789 


776988 


^4378 


67777 


878679 


99997 


545464 


85359 


^3737 


77706 


^66665 


55555 


890787 


43456 


€78976 


987654 


477896 


789475 


887887 


6789786 


35. 9678543 


736589 


778780 


766565 


.698765 


4474747 


543042 


89896 


417197 


59478 


39898 


3686 


87736 


5968 


96453 


97865 


9798 


878787 


6954 


65430 


79876 


77777 


36789 


98765 


•965368 


73456078 


38. 54997866 


64440789 


3786501 


93232456 


7321047 


4578903 


0895678 


787894 


8907865 


3604509 


7766786 


7865867 


317891 


9678796 


^78888 


8432109 


860546 


4730345 


754323 


5786547 


647986 


3433249 


447986 


0654327 


764973 


7777777 


666565 



33. 



36. 



99. 



7366789 

787878 

565656 

737373 

467897 

8054 

97866 

88788 

79794 

59529 

7868 

999999 

8756789 

666543 

67004 

734343 

629273 

96789 

87869 

78762 

76798 

45454 

797878 

886764 

9999 

97986541 
33333333 
44444444 
99999999 
88888888 
57575764 
68686868 
97979797 
43434343 
84210787 
45543656 
59898656 
74747474 
88388888 



BTTBTRAOnON. 11 

SUBTRACTION. 

16. SiTBTRAcnON is the process of finding the difiTerenco 
between any two numbers. 

The number to be subtracted is called the Subirahendi 
the number from which the Subtrahmid is to be taken 'a 
eall€d the ^Mimufnd. The result or answer is eailed the 
Befnainder in commercial arithmetic, and the 'Diffkrmce h^ 
mathematical science. 

Simple Subtraction, like Simple Addition, is confined 
to abstract numbers or applkate numbers of but one de- 
uominalion. 

17. Rule for Simple Subtraction. 

1^ Write the smaller number under the ^ytpAer^ Just as 
tvroaddends ate written. 

2^. Take eax^ figure in the smaller number from the 
figure ayrresfpmding to it in the knrger, commencing at the 
units' place. 

3*. If the lower figure be greater than the figure over it, 

increase the Za//er by 10, and subtract. After setting down 

the remainder, carry 1 to the next figure to be subtracted* 

and so on. 

Ex. 1. From 739 tike 4^ 

In this example we say, 4 from 9 ^nd 6 reuaxa ; 739 

3 from 3 and nothing remains ;4fr0m 7 and 3 remAn. 434 

305.4iMk 

Ex. 2. What is the difference between 7372 and 3454 ? 

We cannot take 4 units from 2 units, then we say 

4 from 12 (10 + 2) and 8 remain. Carry 1 to 5, 6 7372 
now, 6 from 7 and 1 remains ; 4 from 3, we cannot, 

but 4 from 13 and 9 remain ; cany 1 to 3 make 4, g^ig Jin^^ 

4 from 7 and 3. 

18. Beason. — The reason of the rule is obvious, and depends on the 
fact, that the difference of the corresponding parts' ti twamnnbers is 
equal to the differtnce of * the numbers ^fiieiiietelves. If > weriHe^ to^ take 
59 from 161, we can say 161-150 + 11 «iAd<5d^6&-fiO; h^noer^ftbaTe 
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Explanation. 
161 » 150+11 
!•. Proof.— L Add the remainder to 69 — 60+9 

the smaller number, and the som will be 777" iaa . o— i no 

equal to the greater. 

II. Subtract the answer from the greater number, and the remainder 
will be equal to the less. 

The ngn of subtraction is — ,thus, 10— 6»4 ; read 10 minus or less 
6»4; and denotes that the number after the sign is to be taken from 
the number which precedes it. 

m. 

(1) (2) (3) ' " (4) 

From 78069 86004 496736 69086 

Take 16736 19363 279687 47979 



5. 100100-3666. 7; 100300-7786. 9. 63712-16019. 

6. 69064-66899. 8. 709600-46867. 10. 68634-67016. 

Variou» ExaminatUma, 
11. SvSbtract 868704368 from 7648200069. 
, 12. From 6101507601061 take 3806790989. 

13. Fnm 683216432 take 89532179. 

14. Fr<m 4723698007 take 494789127. 
16. From 4723698007 take 493298127. 

16. jProm8054010657811toib« 76909748593. 

17. Fr(m 84331306 taJ:e 66421808. 

; 1& J^rom'998766432 iaJne 123456789. 

.19. Ffwn 266714894 take 93553760. 

20. From 501506010678 take 794090589. 

21. Fnm 97040341061 take 933701697. 



SIMPLE MULTIPLICATION. 

20, Multiplication is a short method of Addition when 
the addends are all alike. 

When the addends are all the same it is only necessary 
to set down one of them, now called the ,MuUiplicandy or 
number to be multiplied. 
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The number showing how many addends are to be taken 
is called the Multiplier, The answer, or what is called the 
Sum in Addition, is called, in Multiplication, the Product 

The following example will sufficiently illustrate these 
definitions. 

Ex. 1. Multiply 7 by 4, in other -words, add 7 four times. 

By Addition, 7 + 7 + 7 + 7 '*29 Aru, 

Bjf MuUipUciUion, 7x4 (read, 7 multiplied by iVoo^ 

4) »28, 7 is the mvk^licand, 4 the muhiplier^ 

and 28 the product >•••••• 



The numbers 7 and 4 -which are multiplied • , 

together are also called factort, in reference to 
the product. 

The gi^ X implies that the numbers between which it is placed are 
to be multiplied together. 

The multiplier and multiplicand may change places, 
without affecting the product, since 7 times 4 = 4 times 7« 

Multiplication Table. 



1 


2 


3 


4 


5 
10 


6 

12 


7 
14 


8 


1 

9 


10 


11 


12 
24 
36 


2 
3 


4 


6 
9 


8 
..£ 

12 


16 


18 


20 


22 
33 


6 


15 


18 


21 
28 


24 
32 


27 
36 


30 
40 


4 


8 


12 


16 


20 


24 


44 


48 

60 

72 

84 

96 

108 

120 

132 


5 


10 


15 


20 
24 


25 
30 


30 
36 
42 

48 


35 


40 


4S 


50 
60 


55 
66 


6 


12 


18 


42 

49 
56 


48 


54 


7 
8 
9 


14 


21 


28 


35 


56 


63 


70 
80 


77 
88 
99 

no 


16 


24 


32 


40 


64 


72 


18 


27 


36 


45 


54 


63 
70 

77 
84 


72 
80 


81 


90 


10 


20 


30 


40 


50 


60 


90 


100 
110 
120 


11 
12 


22 
24 


33 
A6 


44 
48 


55 
60 


66 
72 


88 
96 


99 
108 


121 


132 


144 
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SnfPLE Multiplication is eonfined to the same kind of 
quantities as^Simple Addition. 

The^ multiplier 'must be inrariably an abstract number, 
as it always indicates Ike number of limes the multiplicand 
is to be taken. 

Case L 

21. When the mtdtipUer is not greater than 12. 

BuLE. — Multiply each figure of the multiplicand by the 
multiplier, by meaner' ef the Muldplioation Table^ setting 
down and carrying, just as in Addition. 

Ex. 1. Multiply 3798 by 9. 3793 

9 

In the annexed example, -we say, 9 times 8 =» 72, set _^ . 

down 2, andctfn^ 7 $ 9 tuneS'Oa^l, and 7 —SS^ write 

down 8, and carry 8, «nd 80 on. This case may be eonyeniently provMl 

by Addition. 

IV. 

1. 98677 X 7. 4. 97645 x 12. 

2. 78069 X 9b 5. 70869 x 8. 
8. 86099 X 11. 6. 790063 x II. 

Case II. 

22. When the miihipUer is ^eater' than 12. 

BuLE.-^l^ Set down the multiplier under tiie multipli- 
cand, just as two addends are written. 

2®. Commencing with the units* figure, multiply every 
figure of the multiplicand by every figure of the multiplier, 
tahing eare to write the first figure of each product a« far 
from the units* place as the figure of the multiplier which 
produces it. 

3^. Add «11 these products, and their sum will be the 
complete product. 
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Ex. 2, Multiply 429 by 46, and 3736 by 127. 

■ ■ » ^ m a m ^ m 



"We first multiply by 

5, as in Case J. lf«xt ^w^ 

multetply by 4/'.plaeiAg 

the first figttvey '6, <si its 

product uifiier ttlie teas' 
place, as diieoted^by the 

rule. 




%29 
45 



2H5^prod. by 5 261-52 ^proi. by 7 
\1UQ^prod, by 40 7472 «»|mMf. 2y 20 
— 37^ -S>rW. ^ 100 

19305 «prorf. ^y 45 

474472 «»prD<i.6y'197 



Ex: 3. Multi^y 897063 by 504017. 

897063 
504017 



6279441eijM'iM£i«e V 7 
897063 t^prodvct by 10 

359^52 ^prbditct by 4000 

4486315 ^product by 500000 

452Ka5O0t071te:7^fa^/)nNZifc/, 28(504017. 

\BaA80H;'*— 

\: '^Tfais is ft' matter 6f ' eoBvenieBee. 

2^ "Sineeiwe *ealnidt oftitipiy by tbe 'wli6lei«iD)Bdt6plier< at'^c^Utr^e 
diTtde it into parts by taking each of its figures separately. 
S\ This is self-evident. 



Pboofs.— I. Multiply tKe ]nifltiplier>bjii4fte«»aItipUcand and tbeffaxne reralt^will be 
obtained. 

II. The expIan«Uo& given (20) is the simplest proof. 

III. By AddUion^M in (2,0). 

IV. The moit natural method of proof is by divfeion ; but thivwould be anticipating 
that rule, of which thd learner is supposed to be ignorant. 

V. If we commence with the left-hand figure of the multiplier and fall hatk to the 
right, instead of to the Utt, it will afford a method of proof. This is th^eastem mode 
of multiplying. 

VI. Cast the nines oat of the sum of tlie figures of the multiplier and set down the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply these two remainders together and cast the nines out of the pro- 
duct, this last remainder is the same as the remainder obtained by casting the nines 
out of. the product if the-work be correct . 

In the second example, we find the sum of the figures of the multiplier, f -f SssDsMtf 
-<iiae without any reminder; we 'wrkeOnbeve, as in the margint tAgain, 
44>9-|4sl5aeM«(ikine and 6 remainder ; set down 6 opposite the first renutiuder . ® 
0. Now multiply these remainders, which gires 0. Lastly the sum of the figures ^ 
In the product, l-^9-^i-^isx\fi=two nines, and leaving no remainder as ;l»efo>«$ 
we write opposite the last figure written. 
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IV. 



7. 


8679 X 28, and 


by 


28. 


15. 937860 X 9600, and hy 908. 


8. 


76979 X 48, 


>» 


56. 


16. 207019 X 19307, „ 39a 


9. 


99706 X 73, 


f> 


85. 


17. -20136720x215670. 


10. 


860478 X- 95, 


M 


102. 


18. 40707900 x 604807a 


n. 


860978 X 127, 


»» 


135. 


19. 9940806x9773060. 


12. 


98653 X 557, 


»> 


629. 


20. 7048960x7040980. 


13. 


77869 X 560, 


f* 


978. 


21. 9607587x948060. 


14. 


75060x914, 


n 


970. 


% 








Contractions. 



23* When one or both of the factors end in cyphers. 

Rule. — Multiply as if there were none, and add so many 
ejphers to the result as have been neglected. 

Ex.4. 7200x3600. Here 72x36*- 2592, but we neglected /ovr 
eyphen ;* therefore the true product is 25920000. Any cyphers in the 
multiplier except at the end are always neglected in the operation. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

Mfe To multiply by a composite number. 
Rule. — ^Multiply successively by its factors. 



Ex. 5. 9648 x 42. 

It is evident that 6 times the product by 7» 
will be the product by 42. 



9648 
7 

67536 »/)r(N/«c< hy 7 
6 



4052 1 6 ^product hy 42 
24. 86736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines, 

BuLE.-L.Add as many cyphers to the multiplicand as 
there are nines in the multiplier^ and < subtract the multi* 
plicand from the result. Thus^ 864x99=86400— 864= 
86536 Ans. 

Reason. — When we add as many cyphers as there are nines we 
multiply by a number 1 too great, hence we must subtract the multipli- 
ea&d. For, 100^99 + 1 s 1000»999-fl ; and 10«9 + l,&e. 
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26. Always in multiplying take the most convenient num- 
ber as multiplier. Thiis^ 7 x 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 







Post Office, 


26. 


Multiply 60538067 by 83. 


27 


»t 


64059008 by 720106 


28. 


99 


60538067 by 94. 


29. 


9t 


64059008 by 807609. 


30. 


99 


46054 by 78. 


81. 


»f 


247003 by 6020. 


32. 


» 


46054 by 68. 


33. 


W 


247003 by 4050. 
Dockyards, 


84. 


» 


376646 by 407091. 


35. 


>• 


96072015 by 2603. 



Various Departments. 

36. Multiply 98703542 by 700706. 

37. „ 7001009 by 7007867. 

38. „ 978015632 by 9738. 

When more than two factors are employed in forming a 
product, it is called a Continued Product. Thus, 3 x 4 x 6= 
72, the continued product of 3, 4, and 6. 



NoTn.~1. The method of proqf (tL) depends on a property of the nanber'9, 
▼ix. : — '* any number divided by 9 will leave the same remainder as the sms of its 
figures divided by 9.* 

2. The explanation of the annexed example in multiplication will be foand vseftil. 

Having multiplied by 1 (written the multiplicand), multiply tM$ 763479 

product by the next figure 2, because it is more directly under the eye _^^' 

than the multiplicand. The product by 4 should be found by taking 76S479 

twice the product by 2; the product by 8, by taking twice this last 1526958 

product. For the product by 4, the left-hand figure of the multi- isfo^i* 

plier, write the product by 4 already found, or, take one-half of the 3053916 

product by 9. — — — — _ 

36968416659 

a When the figures of the multiplicand are fewer than these of the multiplier, or 
alTord facilities for multiplying, like those pointed out tito^e (the multiplier not having 
similar advantages), multiply as'in 
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DIVISION. 

97> Division is the process of finding how often one 
number is contained in another. The number to be divided 
is called the Dividend ; the number by which the dividend 
is to be divided, is called the -Divisor; and the result or 
answer the Quotient 

When the dividend -does not contain the divisor an exact 
number of times, there is a Remainder^ which is always less 
than the divisor. 

Division enables us 'to find the third part, or any part, 
of a number ; or, it shows* faow to find one of the factors 
of a given product, when the other is known. 

As this rule shows how often one number must be taken 

« 

to make up another, it is plain that the number of times we 
can subtract a less number from a greater, is the number of 
times the greater contains the less. Therefore Division is 
a contracted mode of SubiraeOony and t>ears a relation to it 
somewhat similar to that which Multiplication has to Addi- 
tion. For instance, if we require to know how often 5 is 
contained in 30, we may say, '80— 5=25, and 25—5=20, 
and so on, until the remainder* becomes 0, or less than 5 ; 
the number of times we subtract is the Quotient But we 
see at once that dO contains 5, ,6 times by the Multiplica- 
tion Table. 

The sign of Division is -$-, and indicates, when placed 
between two numbers, that the number which precedes is 
to be divided by that which follows it. Division is also 
expressed by writing the divisor nnder the dividend, sepa- 
rated by a line. Thus 40-^10, and |rg^ mean the same 
thing ; read, 40 divided by 10.— <40-fr-10=4> 

Oa«eL 
26. When the divisor does not exceed 12. 
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BUI.E. — 1°. Set down the divisor to the left of the divi- 
dend, separating them by a curve line. 

2^. Find by the Multiplication Table how often the 
divisor is contained in the first figure, or, if necessary, the 
number expressed by the first two or the first three figures 
of the dividend ; set down the figure denoting the number 
of times as, the first figure of the quotient. Subtract men • 
taUy^ the product of this quotient figure and the divisor, 
from the number expressed by the figures of the dividend 
already used. 

3°. To the remainder aniiex the next figure^^f the divi- 
dend and proceed as before, cintil all the figulres Of the divi- 
dend have l^n considered. 

4^ Should there still be a remainder it must be written 
after the quotient and separated from it by+I 

Ex. 1. Divide 3484 by 4. 

Here -we see that 4 -will not be contained in 3, that 
is, we cannot take 4 from 3 ; therefore, we say, 4 into 4)S484 

34, 8 times and 2 over ; we say 2 before 8 makes 28, 

4 in 28, 7 times; and 4 into 4, once. Therefore the '871'i4jif. 

qaotieut is 871. 

Reason. — 1*. "Writing the dividend and divisor as directed is a 
matter of conyenlence. 

2^ In the example, we require to take the fowih part of S484: we 
cannot take the '4th-part part of 3000, sinee 3 niU^not xiootain 4 i 
therefore we consider 3000 as 4^0 hundreds, to 
which when 400 is added it makes 3400 ; 4^will 4)3484 
be contained m 34, 8 times, that is, 800 t&mesf 3200 800 

and leaves 2, that is 200. This last we consider 4) '^284 70 
not as 200, but as its eqaivalentSO tens, to- which 280 

we add 8 tensy^naking 28 tens, 4' into 28 tens, 7 .x 7 
tens times. Lastly, 4 into 4 cnoe. 4 . 

— «^- mS'TI An8, 
Since 3484 « 3000 + 400 + 80 + 4, the work in 
foil will be as in margin* 

V. 

.!• ^86Mh^3, 'and by 5. 9. 83295+7, and hy 8 

3. 9349344'<M9,«nd by 12. 
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Long Division. 
29. When the divisor is greater than 12. 

Rule. — ^Instead of multiplying and subtracting mentaUy 
as in Short Division^ we must write down the whole of the 
work as in the following example. 

Ex.2. 86560 -MI. 

As this is an example ooming tinder 

Shtn-t Division, the best manner to under- 1 1)86568 

stand the reason and nature of the process 77 * " 

is to work the example both ways, and ~ (^^^^ **• ^ ^^^ 

compare the different steps of each opera- gg 

tion. We jnst say, 11 into 86, as in the — 

former case, 7, then 7 x 11 - 77, which we J^ 

write under 86 and subtract; to the re- 

mainder 9 we bring down 5, the next figure ^^^ 

99 
of the dividend, marking it by a dot to . 

show that it has been used, and so on. 9 

After all the figures of the ^vidend have 

been brought down, there is a remvnder 9, which is written as before 

When any dividend, formed of a remainder and a figure brought down, 

is leMM than the divisor, we must place a in the quotient and bring 

down another figure. 

Ex. 3. 1104654+327. 

H«re, as 3 will not be contained in 1, 327)1104654 

we must say 3 in II, 8 times ; we write 3 ^^^ VVq?ft ^a H 

in the quotient and multiply. After sub- Tase ^ *^ 

tracting, we say 3 in 12, 4 times, but ggj 

4x2 (the second figure of the divisor) "oITij 

B 8, which woald be too great ; tlierefore 2*289 

the proper quotient figure is 3. Again, — 

3 into 25, 8 tunes, but 8 x 2 « 16, which ^f f f 

would also be too §reatj then we must put 

7 in the quotient, &c. *® 



Proof.— I. Multiply the quotient by the divisor and the product ^f the remainder 
(If any), will be equal to the dlTldend. 

II.— Subtract the remainder firom the dividend, and divide what is left by the quotient} 
the new result or quotient will be the same as the given divisor* 
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V. 

4.70633+23, and by 24. 8.2760865-1-179, and bj 224. 

5. 96802 -^29, „ 37. . 9. 6960508 -^586, „ 625. 

6. 186879+63, », 73. 10. 864739+907, » 943. 

7. 897608+98, „ 106. 

Past Office, Customs, &c. — Junior Appotntm^ntt. 

11. Diyide 7461968 by 8. 

12. „ 7461968 by 9. 

13. „ 434589760126 by 7. 

Education Office, 

14. Divide 106397320524 by 12. 

III.— Add erery attemate Hue of flgurei Juit as tfa^ sUnd in the operation, thdr 
ium should be equal to the dividend. 

IV. Caat the tUme* out of the dificor and quotieet, multlplj the remaioden and caat 
the ninef out of their product ; to this last remainder add thetemainder found by cast- 
ing the Bines oift of the remainder (if anj) in the example. This sum should be equal 
to the remainder found by casting the nines out of the dividend. 

Rbason of Faoon.~I. This follows at once Arom the definition of DiTisioif. 

II. This Is merely reverting the proceu. 

III. This proof depends on the principle, ' The whole is equal to the sum of all Iti 
parts.* 

IV. This depends upon a property of the number 9 already referred to. 

30* As we are unable to see at once how often the divisor is contained in the diri 
4end, we actually separate the latter into parte during the process, and find how often 
the divisor b contained in each part. The quotient is the turn of the number of times 
the divisor is contained in each part of the dividend. The dividend is divided in the 
following manner during the process:— <m0 pari is the product of the divisor, and the 
first quotient figure having its local value i the otJUrpart is the difference between 
this product and the whole dividend, and so on. 

Whenever a figure is written in the quotient the same as one already placed there, 
write down the product of the former figure and divisor. If 3 be placed in the quotient 
after 6, take one-kaffof the product by 6,' and so on. 

31* The following axioms have been found useful, and may be employed with con- 
siderable advantage wjienever they are applicable to an example : indeed, almost all 
the contractions in arithmetic are derived from these two simple principles. 

I. The product of any two numbers is the tame as one-ka^ of one number multiplied 
by twice the other ; or, one-Jourth of one multiplied by/owr /im<rs the other, and so on. 
For instance, 380yds. at 7itf. per yard cslOO at Is. Zd. (7}^. x 2)s95 at 2s. 6rf., then take 
I — €11 17s. 6(1. ilws. 

Again 7| yds. at«s. 6d. s 15 at is. 9rf. s 30 at iO|tf. s SlStf. s 4t\ 6s. Zd. Atu, Also, 
7 cwts. Ssqrs. 14 lbs. at €4 IQs. 9d. k 15 cwts. 1 qr. at €2 &s. id, s 61 cwU. at 1 Is. id, m 
lUlU.id, Ant. 

II. The quotient of any two numbers is the same as one-AajTof one, divided 1^ on^ 
kaff the other, or one-fourth of one, divided by one-fourth of the other. It is also the 
same as twice one divided by twice the other, or any multiple or part of one, divided liy 
tiiesaMtf multt'ple, or a like poet of the other. For example, 18+4|a36-r9w4| 
iDda3|-i-3ia70-i.lO«i7i again, 1000 -fas a 500 -fMaS&O-i-n.-iUjf* 



22 THE CIVIL 8EBVICB ABITHH^TIC. 

Candidates who are to know * EUmtntary Arithmetic * are proposed 
tuo qttesHenSf suck as. the two fiUomn^t'^ > 

16. Divide 846123998776 by 7. 
16fc „, 630762540981 by 652. 

Admiralty (Dockyards), 

17. DWide 750324098176 by 826. 

Various Departments. 

18. Dlnide' 2370056 by 93. 

19. „ 327840937575 by 716. 

20. M 5946784379 by 492. 

21. w 2370056 by 79. 

22. „ 32780937575 by 589. 

32. Tp divide hy a composite number* 

BuLE. — 1**; Divide first by one factor, as in Short Divi- 
eio% than., divide, this . quotient hj\ the other < factor.- 

2^ Multiply the last remainder by the^r^^ divisor, and ta 
the product add the first remainder for the €rtie Temeinder. 

Ex.4. 86497 -r 36. 

When we divide by the second 
factor 6, we have a remainder 4 ; ] 6)86497 

this 4 is not 4 ax4ta but- 4 sixee. I 6)14416 + 1 

Then 6x4+l»26 the trcie're- 

mainder. 



2402-1- 4x64-I»2o..<ln«. 



V. 

23. 4a6806•^42» and by 81. 24. 786456*^108, and-by* 121. 

25. 5604060-7-385 and by 48. 

26. 7936497 -^648 and by 49. 

27. 86956ST n-792. and by 108. 

33* When the divisor ends in cyphers. 

Rule, — 1°. Neglect tTie cyphers, and cut off as many- 
figures from the right of the dividend. 

2^. Divide with the remaining figures of the divisor^ and 
annex the figures cat off from the dividend to the re- 
miunder. 

Ex. 5. 96846-f-1200»968,46-rli2,00«s80 + 846 Bern. 
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Hence, to divide bj any number con}ibiii^g)^£l,fallow«d 
by any nmaber of cyphera, .we h&Ye merely to cut off from 
therigbt of thedlvidendaamauy figures astihere ure cyphers: 
the other figures of the dividend fop^rth^ ^i^^ptiei^t, and 
those cut off, the remainder. 

Ex.6. 18767 -i-100«-187,67»187 + 67^n<. 

Ex. 7. 961864-7300. 

73,00)961,86 
73 

(la>fl2S6^/^flK.« 

231 
219 

V. 

28. 684379.-e-140C^ aad by 1000. 29U 469786^100, and by^eaOO. 

30. 9860400+1700, and by 1860. 

CONTSAGTXONa. 

34. The work of division may be considerably contracted 
by multiplying and subtracting mentalfy at the same time, 
omitting the product of the divisor andeachvquotieotfigu^ 
and writing the remainder only« Thia method, should not 
be introduced until the^learneif caifi worlcaay example^in. the. 
rule with the greatest ease ; otherwise his progress will be 
retarded. The work will stand as below. Ck>mpare both 
methods, and the reason will be evident/ 

Usual Method. Contracted MkthoAr 

173)6847329 173)6849i|2» 
519 •••• • • • 

(39*79 1667 (395^« 

1657 

1557 1003 

"l003 1382 

865- — - 

-.-^ 1719 

1382 

12U 162 



1719 
1667 

lez 



m* 
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38. To divide by 25. 

BULE. — ^Multiply the dividend by 4 ; cat off two figures 
to the right ; one fourth of the number expressed by these 
two figures will be the true remainder. 

Ex. 8. 73S4-»>25«7324 x4»29296, and 292^»292'l-24 Ans. 

36. To multiply hy 25. 

BuLE. — Annex 00 and divide by 4. 

Ex. 9. 375 X 25 » 87500-^4 «9875 AnM. 

ZJn To divide by 35, 45, 55, ^c 

BuLE.— Divide twice the dividend by 70, 90, 110, &c. 
Take half the remainder for the true one. 

Ex. 10. 69475•^35»138950-^70»1983 Ans,; and 795675-f>49 
«785675x2•^90»1571350-^90»17459 + 40«l7459•l-20 Aju, 

38. To multiply by 125. 

BuLE. — ^Annex 000 and divide by 8. 
Ex. 11. 116xl25»116000•^8»14500 Ans. 

39. To divide by 125. 

BuLE.—Divide 8 times the dividend by 1000, and take 
one-eighth o£ the remainder for the true one. 

Ex. 12. 2125-i-125s2125x8-i-1000al7000-rl000»17 Ans. 

40. To multiply by 35, 45, 55, ^c. 

BuLE. — ^Multiply by 70,90, 110, &c., respectively, and 
take one^halfoi the product. 

Kz. 13. 735 X 35-735 x70-»>2«514504-S*S5725 Ans. 

V. 

31. 968645+25, and by 35. | S3. 978685+25, and by 45. 

32. 897895 + 60, and by 125. | 34. 996846+25, and by 45. 

41. To multiply when the multiplier contains one-hali 

or QUABTEBS. 

BuLE*^ — ^For^, add one-half oi the multiplicand to the 
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result obtained bj the rule ; for ^, add ane'/imrth of it } and 
for ^, add the i*esult obtained bj multipljing the multipli- 
cand by 3 and dividing the product bj 4. 

Ex. 14. Maltiply 168 by 7^. 

Here we multiply 168 by 7 in the unud way; we ^^ 

then say 2 into 16, 8 times ; 2 into 8, 4 timef, and add 71 

the 84 to the product by 7. — 

1176 
REASON.-^When we multiply any number by 1, we 84 

get that number itself as product, and of course when . 

¥e multiply by J, that is J of 1, we will get one-hid/ 

ftie number as product. 

V. 

35. 97688 x 19}, and by 86]^- | 36. 86408 x 46|, and by 86}. 
42. To divide by any number containing oke-half or 

QUARTERS. 

Rule. — 1^ Reduce both dividend and divisor to halves 
or quarters ; then use these as dividend and divisor. 

2^. The remainder wiU be in halves^ if we reduce to 
halves; in quarters, if we redace to quarters. 

Ex. 15. 444 -MSf 

Here we reduce both to halveSf and then 18^)444 

diTide. L — 

37} 888 
74 

(24 Ans, 

148 
148 

37. 86976 -f-9i, and by a5}. | 38. 79684|-i-6f, and by 29^. 



NoTB — In any example in division we may diTide the divisor and dlrldend by the 
ume number, and use the quotients instead of the original numberi. Thus. 9&4-20 

In dividing by several factors the following rule should be obserred to find the trm* 
remainder : — 

Multiply the last remainder by the prevloos divisor, or divisors if more than one 
has been naed, and to the product add the previous remainder (if any) for the irut 

C 
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COMPOUND ABITHMEtia 
Weights, Measubes, and Tables. 



L MONBT.* 



4 farthings 
12 pence 
24<f. or 2s. 
sod. 
aod. or 2 h« crs. 

8li.cr8.orl0f. 
or 20«. 
21 shillings 

The symbols for pounds, shillings, 
and pence, are, £f s, d. 



1 



1 penny 
1 shilling 
1 florin 
1 half-crown 
1 crown 

£1 

I guinea 



II. AV0IBDUP0I8.t 



16 drachma 

16 ounces 

14 pounds 

28 pounds or 
2 St 

4 quarters or 
8 St or 
112 Ihs. 

20 hundreds or 
160 St 



}- 

1- 
1- 



1 ounce 
I pound 
1 stone 

1 qowter 
I hundredwt 
I ton 



IIL Tbov« 



24 grains 
20 pennywts. 
12 ounces 



1 penny wt. 
1 ounce 
1 pou&d 



The symbols are, gr., dwt, oz^ 
Ih. This weight is Tised for gold, 
silver, and JeweUery ; and in philo- 
sophical experiments. The pound 
troy contains 5760 grains, the 
pound avoirdupois 70^0 grains. 



IV. Apothecabies. 



The symbols respectively are, dr., 
oz., Ih., St, qc, cwt, t. 



20 grains 
3 scruples 
8 drachms 

12 ounces 



a 1 scruple 

sf 1 drachm 

a 1 ounce 

B 1 pound 



The symbols are, gr., sc, dr., oa 
Apothecaries use it for mtartRj^ their 
medicines. The grain, ounce, and 
pound, are the same ais in Trot.^ 



• Our standard gold coins consist of 22 parts pure gold, and 2 parts copper or alloy ; 
that is, ^ pure gold and ^ copper. The value of gold, from which the coins are 
made, caUed gold of the mint fineness^ is ^3 17s. I0id» p« ounce. Front every pound 
Troy of atandard gold, 46^ sovereigns are made; hence every sovereign weight 

IS3||| grains. Gold is a legal tender, without limitation, and is the general standard 
if value. 

Our Uandard sliver coint ore made of a metal consisting of 37 parts of pure silver 
and 3 parts copper. The mint price of standard silver is bs. 6d. per ouBce. Every 
pound Troy of silver is coined into 66f., consequently, a shilling weighs 87-^ gntos. 

Silver is a legal tender for any sum not exceeding £2. 

Copper is now coined at the rate of 48 pence to the pound Avoirdupois ; hence a 
penny weighs ^ pf an ounce, and 12 pennies | of a pound. Copper is a legal tender 
only to the amount of one shilling. 

f The I yaeritU pound, Avoirdupcrfs, Is the unit of weight for all heavy goods. An 
imptrial ttullon of distilled water weighs 101b., and consists of 277*274 cubic inches. A 



ynmmrs and mbasubes. 
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V. CuvrtL 



2}iDClKfl 

4 nails 

4 qaartov 

5 ^aartem 
3 qnarteis 

6 quarters 



1 nail 
1 qaaiter 
1 yard 

1 ell, Ei^iyb 
1 flemish ell 
1 French ell 



IX. Capagitt. 
4gill8oraaggins » '1 pint 
2 pints * 



VI, Length. 



12 inches 

3 feet 

5| yards 
40 poles 

8 farl(nrg» 

3 miles 



1 foot 

1 yard 

1 pole or pcfrch 

1 furlong 

linile 

1 league 



6 stones 
12 
14 
16 
20 



VII. euAnr. 
=8 1' barrel of bran 



>» 



9f 



n 



n 



ft 



»> 



M 



16 „ 
2 barrels 



ofmaft 
otoats 
efhere 
of/9stt90r 
teheat 
1 bag of floor 
1 mkA of flour 
1 quarter of wheat 
or malt 



VIIL SUBPACB.* 



144 «^are in. 
9 square feet 
30^ sq. yds. 

40 perches 
4 roods 
- - i< 



1 square foot 
1 square yard 
liguare rod, pole, 

orpetvh 
1 rood 
1 acre 



2 quarts 
2 pottles 
2 gallons 

4 pecks 
,8 bushels 

5 quarters 
63 gallons 
86 gallons 

2 hogsheads 
2 pipes 



1 quart 
1 pottle 
1 gallon 
1 peek 
1 bushel 
1 quarter 
lload 
1 hogshead 
1 barrel of beer 
1 pipe or btitt 
1 tim 



In some places a barrel of beer 
has 32, in oth^v, 34 gallonB. 



60 seconds 
60 minutes 
24 hours 
7 days 
4 weeks 
12 months 

365 days 

366 days 



X. Time. 

» 1 minute 
SB 1 hour 
« 1 day 
=5 1 week 
ss 1 month 
= 1 year 

= ' 1 year 
1 leap year 



A leap-^ear occurs every fourth 
year. If the number expressing 
the year can be divided by 4 with- 
out leaying a remainder, it is a leap- 
year, except it be an exaet century. 

XL SO£.fl>lST. 

1728 cubic incheift »• 1 cabicfoot 
27 cubic feet » 1 cubic yard 
40 cubic ft. rotgh timber 1 1 ton 
50 cubic ft. hewn timber J or load 
42 cubic ft. e: 1 ton of shipping 



pound, Avoirthipoit, is s 14 oi. 11 dwt. 16 gr. Trify : therefore an ounce Troy, exceeit 
an ounce AToirdupois by I dwt. 18| gr. 144 lbs. Avoirdupois = 175 lbs. Troy. 

• The difference between Irish and English measure is in thBpefehi 5}yds. inalre 
1 p. Eoglish, and 7 yds. 1 p. Irish ; henee 11 Irish mim »44 Bdj^lUb mitet, lAd since 
ll*ta I9i and 14* tt 196, it fbllowfe. that 121 Irish «cctt s 196 EaglUli acres* 6r 30| Iriali 
e 49 Bnglish acres, or 3 a. 3 r. 5 p. Irish s 6 a. r. 30 p. English. Irlf h meaaur« If 
illegal except by special agreement 
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XII. Surveyors' Mbasurs. 

100 links orl 
4 perches J " 

10 square chains » 

1 mile - 

1 square mile « 



1 chain 

1 acre 
80 chains 
640 acres 



XIII. Coals. 



The Circle 

Consists of 360 degrees, eaclv 
^e!gree»60 minutes, and ^ch 
rininute » 60 seconds. Degrees, 
t minutes, and seconds are marked 
thus, **, ', ". Every degree is»60 
geographical or 69^ English 
k'J&iles. 



5 stones 
2 bushels 
8 „ 
2 hags 
8 barrels 



a 1 bushel 

« Ibag 

» I quarter 

« I barrel 

« 1 ton 



Varioits. 



12 articles 
12 dozen 
20 articles 

5 score 

6 score 

24 shts. of paper 
20 quires 
2 reams 
30 deals 

120 deals 



1 dozen 
1 gross 
1 score 
1 hundred 
' 1 long hand. 
1 quire 
1 ream 
1 bundle 
1 quarter of 

timber. 
1 great hun- 
dred. 

'The Civil Service Commissioners usually examine Tidewaiters, 
Weighers, ffc, on the Tables, thus: — 

* Write out the tables of 

Avoirdupois weight, Troj weight, Long measure. Square mea* 
sure, Wine measure, Ale and Beer measure.* 

The/oUounng have also been asked: — 
< Write out- 
Measure of Time. 
Drj Measure. 
Ale and Beer Measure.* 

VL 

Miscellaneous Questioks. 

1. Multiply ninety thousand seven hundred and eight by uzteea 
thousand and thirteen, an^ add 99 to the result, 

S. From the product of thirteen thousand and nhie and nine thooMUid 
and sixteen, take nine hundred and ninety-eight. 

Z. Divide the sum of 7896 and 8908 by 11. 

4. Multiply the difference of IQOO and 53 by 79. 

5. To the product of 1013 and 7009 add 73, and difide the sfjm 
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6. Take sixty thousand and fifty-four from setenty-eight thousand 
and ninety, and multiply the remainder by seven hundred and sixty. 

7. From the product of one thousand and one hundred and three, 
take 99. 

8. From the quoti<!nt of thirteen thousand and thirty-nine by 
thirteen, take 4, 

9. Write down the sum, difference, product, and quotient of 9603.. 
and 1067. 

10. The product of two numbers, one of which is 365, is 38945a; 
what is the other ? 

}1. What is the continued product of the sum, difference, product;. • 
and quotient of 72 and 24 ? 

12. The quotient of two numbers, the lesser of which is- 49, is-' 
347, and the remainder is 27 ; what ia the greater? 

13. How many days were in the first five months of the year 1860 ? 

14. How many days from January 20, I857, until August 14, 1863 ? 

15. Aregimei^t was supplied with 576 horses which cost £25 each ; 
what was the entiran^ost ? 

16. How many pages in 30294 words, eyery page haying 51 lines 
of 9 words each ? 

17. How many farthings are there in j£497, there being 960 id 

9k£? 

18. How many pence should a person pay for 44 lbs. of beef at 
8}d per lb. ? 

19. How many chickens at lO^d, each could a person buy- fo» 
1I5}</. ? 

20. Diyide 25«. between two boys, giving one Ss, more than the 
other. 

21. What is the number of lines in the page of a book which con- 
tains 1110 letters, every 37 letters forming a line? 

22. What is the difference between the continued product of 1 7, 93, 
46, 59, and that of 227, 247, and 58 ? 

23. Add together 379876, 583974, 3978653, 98^ 7894, 569, 3747, 7, 
974869, 89767, 54869, 37897, 9879, 5678089, 24, and 397, and take 

* 11796986 flrom the sum. 

24. Add all the numbers ending in 9 from 1 to 300 togethic 

Proposed to Tidewaitera and Weighers, 

25. Multiply four millions forty-niae thousand and three, by thirty- 
six thomsand and twenty-nine. 
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YIL 

MISCELLANEOUS QUESTIONS. 

1. Explain tlie use of the q/p7ier in our system of Notation. 

2. Express in figures nine thousand and seventeen millions fif ty-nine 
thousand and ninety-six ; and write in words 7106597048. 

3. At an election for two members of Parliament, one candidate 
had a majority of 189 out of 1135 votes ; how many voted for each? 

4. The population of Ireland in 1861 was 5798965, and in 1870 it 
was 5519641, if it decreased uniformly find its decrease every year. 

5. There were in 1868, in England 20930779 riieep, in Wales 
2668505, in Scotland 7112112, in Ireland 4648158, and ia tk« lalo of 
Man and Channel Islands 73972 ; if eadi sheep be> worth J61f, give in 
words the value of the sheep of the Uflited Kingdom. 

6. If an elm produces 299580 seeds, and, if one-half of thes&oach 
prodnce a tree, find the number of trees that shoidd Wprodmcad {com 
89 elms in 79 yeais. 



1. Define Uie f ollowisg term» : QuaaUUy, Nwulm'^ AdeUtiiah l^>vt- 
fion, &C. 

2. How many years of 365^ days each an&e in 18993 daya t 

3. In 1869 the capital of the 68 principal English railiiinya was 
£418277679, of this 8 Seotch £56575607. and of tho 17 Irish 
£27409601, find the excess in capital of the English railways above 
the Irish and Scotch together. 

4. Write out the tables of troy and avoirdupoiB weighty, and state 
lor what fhey are respectively used ? 

5. Subtract two thousand and filly-nine from forty-one thousand 
■and thirty-three : then to the remainder add. nineteen thousand and 
icighty, and express eleven tinles the result in words^ 

6. An estate has 7649 oak trees, 697 elms, 5073 beeches, 719 ash, 
.and 838 poplar ; if 24 be cut down every working day, in how many 
weeks will they be aU cut down ? 



1. Add tbe IbBowing anmbcBS and dmde tiie sum by 17 :— *1986 
J89!6, 3998, 976, 5899, 379, 5764, 7788^ 9787, 377, 9788, 789. a«9. 
and 365. 
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2. Write in words 300090030; alio tiie dtfferenoe bebraen one 
knndred and a minion ? 

3. Divide 7890567 by 42, by long division; also by its factors 
6 and 7, and prove the accuracy of the i^esolt by multiplioalaon. 

4. How many days wlH 9867 pounds of hay last 13 horses, if every 
borse eats 33 lbs. a day ? 

5. A boy has a bag containing 2960 nuts, he takes out 7 doeen for 
himself, and then divides the rest among 19 school-fellows, keeping 
those remaining over ; how many had he and bow many had eadi of 
the otiier boys? Had he at first divided equally among them all, 
how many nuts would each have got ? 

6. The distance of tiie earth from the son is new ascertsined to be 
about 92070000 miles ; if the rays of his light reach the ekrth in 495 
sesonds, find their velocity per second. 



(d) 

L From 5297849362972 take 9428760431M and divide the re. 
mainder by 13. 

2. There are about twelve hundred aad twenty^^ne miUioxui of 
inhabitants on the earth : if this number' die in 33 years, by how 
many do those 'dying every year exceed the population of the British 
Isles which is 30937487 ? 

3L Divide 437 apples between two boys, giving one 29 more than 
the other. 

4. If ^1 be equal to 24} francs, find the number of francs equal to 
£999. 

6. One of the London letter-carriers delivers letters 3 times a day, 
walking 9} mil^ on each delivery. Suppose he continues for 29 
years as a letter-carrier, find how far he will have walked neglecting 
Sunday;! and leap years. 

6. If a franc be worth 9}d, British, find the number of francs equal 
to 2132113}d. Taking our sovereign equal to 24} francs, find how 
oiaay sovereigns should be given for 2132113} francs. 



w 

1. Mnltiply 949736018 by 4097080, 

2. What number multiplied by 78079 wiU give as product 99 timafi 
the difference between 97889023 and 97654786? 
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3. A genilemaB lues 14 doxen of Bherry every month, wortii £2 per 
dozen, 3 dozen of claret per week, wvth £3 per dozen, and 3 dozen 
of port every fortnight, worth £2 10s. per dozen, how much has he re- 
maining after paying for his wine out of a salary of £1000 ? 

4. A city containing 758043 inhabitants contains five parishes, the 
population of the first is 78967, of the second 139753, of the third 
145069, the other two parishes have each an equal number of inhabi- 
tants, find the population of each of these. 

5. The pulse of an invaKd, while he is awake, beats 87 times in a 
minute, and while asleep 69 times ; how often will it beat in a week 
if he sleep 9 hours a day ? 

6. Give the rule for dividing by a composite number ; divide by 
means of its factors 165 into 698966, and show how the tnie re- 
mainder can always be found. 



(/) 

1. Divide 21593754901082715 by 8697. 

2. Explain the use of the ** signs " of the first four rules, and find 
the value of the foUowipg :- (a) 96 -f 17 — 39 ; (b) 75 + 96 -5- 16 ; 
(c) 189 - 7 X 19 ; (d) 7 X 6 + 9 X 17; {e) 170 -r 17 + 365-^5 - 4; 
add the results and divide by 48}. 

3. The gross rent of a farm at £3} per acre is £962} ; find th« 
nimiber of acres in the farm ; and if the jrent were increased to £4} 
per acre, what would the rent then be ? 

4. During the year ,1867 there were delivered in the British islet 
774831000 letters, and during 1868, 808117968 letters. If letters 
were delivered every day, Sunday and Christmas Day excepted, find 
the increase per diem during the year. 

5. A postman delivers in a city twice as many letters on Monday 
and half as many on Sunday as any of the other days of the week ; 
if his whole weekly delivery be 8505, how many does he deliver on 
Monday ? 

6. Two regiments went into battle of the same strength, 50 men of 
one were killed, and 450 of the other ; after the battle just twice as 
many remained of the one as the number remaining of the other ; 
how many men were in each before the battle ? 
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REDUCTION. 

43- Reduction is the bringing of a quantiij, consisting 
of one or more denominations, to another quantitj of €ie 
same kind, without altering its value. 

Reduction Descending. 

44. To reduce a quantity to a lower denomination. 

Rule. — ^Multiply the highest denomination hj the num- 
ber which shows how manj of the next lower denomination 
make 1 of it, adding in the number of that denomination 
(if anj), and so on, until the required denomination is 
arrived at. 



Ex. 1. Reduce £59 into pence. 

Here we multiply £59 by 20, because there ^^ 

will be 20 times as many shillings as pounds. ^ 

Again, we multiply the shilliogs, 1180, by 12, 1180 shiUihgs: 

because there will be 12 times as many pence ^ 

as shillings. 141 60 pence, An% 

Ex. 2. Reduce 29 tons 17 cwts. 3 qrs. 27 lbs. 12 oz. into oz. 

tons cwts. qrs. lbs. oi. 

29 17 3 27 12 
20 

580+ 17=597 cwts* 

4 



2388 + 3»2391qT8ir. 
23 



19128 
Read the table of Avoirdupois 4782 

Weight, ^nd the reason of the 66948 + 27 « 

amiezed operation will be evident 66975 lbs. 

16 



1071600 + 12 » 1071619 Od 



2 
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Ex. a Reduce £7869 19s. Hid. to farthings. 

£ s. 

Here, in the operation of multiply- 
fiig by 20 we add in the 19, and in 
the same manner the 11 in multi- 
plying by 12r 



4 

7869 19 11} 
20 



157399 shilling!. 
12 



1888799 pence. 
4 



"»! ■ ■ ■ I.I 



7555199 farthings. Am. 

Ex. 4. Bednce 75 ells 3 qrs. 3 nls. to inches. 

eUs. qrs. nls. 
75 3 3 
5 



Having rednped to nailsi 
we multiply by 2\ for inches, 
as already oxplamed. 



378 ells. 
4 



¥ II !■ ■ 



1515 nails. 
24 



3030 
iof 1515» 378i 



9408} inches. Am. 

Ex. 5. Bednce 367 ac. 3 rds. 86 pis. 25 yards 8 ft. T( in. to sq*. m. 

ac. rda. pis. yds. ft» in. 
367 3 35 2d 8 74 

4 



The learner must be care* 
fal in multipljdng by 12 and 
12, for 144, not to add the 74 
inches until he is multiply- 
ing by the second 12. 



1471 roods. 
40 



58875 poles. 
30i 



1766275 
14718] 



1780993} yards. 
9 



16028951] feet. 
12 



192347421 
12 



2308169126 inches. Ana. 
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Ex. 6. B«dace 18 milet 5 fur. SO per. 2 yds. 8 ft 10 in. Into inehMk 

mlt. f. p. ydi. ft. in. 
18 5 SO 8 a 10 
8 

149 ftirlongs. 
40 



dMOperefaoi. 

4 



29952 
2995 



S2947 yards. 
3 



98&43feeL 
12 



1186126 inches. 

In this example the furlongs, perches, &c. are added in when multi- 
plying, and not as in example 2. 



vm. 

Post Office. 

1. Reduce 15 gaioeaa to fartfaiagB. 

2. „ 15 miles 2 fariongs 36 penchfes 2'ym!d8 to teCr 

3. „ 42 ewtB. 3 qrs. 17 lbs. 6 o& to-ox. 

4. „ 18 tons 17 ewts. 2 qn. 1 lb. to Um. 

* 

Admiralty {Dockyards), 

5. Reduce 42 miles* 5 for. 13 poles to inches. 

Camdidain who are to know * "Elementary AHAmetic* such as m "PoBec 
Courts, Science and Art, Board of Trade, Fisheries, ffc 

€. Reduce 3 toss 9 cwts. 2 qre. 4 lbs. 6 oz. to os* 

7. „ 1 ton 4 cwts. 3 qrs. 2 lbs. 3 oz. to os. 

8. ,f 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to oz. 

9. „ 13 miles 5 for. 9 poles 3 yds. to inches. 

10. „ 42 miles 3 fur. 23 poles 3 yds. to inches. 

Tidewaiters, ffc 

11. Reduce 159 quarters of com to quarts. 

18. In 34 lbs. 10 oz. 12 dwts. 16 grs. trox how many grains? 
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India Board. 

13. Reduce 3 acres 20 rods 12 sq. yards and 7 sq. feet to square feet. 

War Office. 

14. How many grains are there in 17 lbs. 3 ox, 7 dwts. ? 

Education and Constabulary Offices. 

15. Reduce 15 lbs. 10 oz. 14 grs. troy to grains. 

Candidates required to know * Vulgar and Decimal Fractional 

16. Reduce 2 miles 1 fur. 12 pis. 1 ft. 8 in. to inches. 

17. „ 3 irks. 4 days 5 hrs. 54 mins. to seconds. 

18. „ 13 yds. 7 ft. 19 inches (square measure) to inches. 

19. „ 496 sq. yds. 2 sq. ft to inches. 

20. How many feet are there in 18 miles 6 fur. 12 pis. 2 yds. ? 

21. Reduce 17 lbs. 6 oz. 12 dwts. 7 grs. to grains. 

22. „ 54 cwts. 3 qrs. 18 lbs. 14oz. to drachms. 

Various Dqtartmenis, 

23. Reduce £9 Ids. 9}<f. to farthings. 

24. „ 13 lbs. 7oz. 16 grs. to grains. 

25. „ 47 cwts. 1 qr. 16 lbs. 2 oz. to drachms. 

26. „ £527 I6s. S^d. to farthings. 

27. „ 375 cwts. 2 qrs. 1 st 13 lbs. to ounces. 

28. * In 11 miles fur. 6 pis. 4 yds. how many feet ? 

29. Reduce 14 lbs. 11 oz. 11 grs. to grains. 

30. „ 42 wks. 8^ hrs. 15j mins. 5 sees, to seconds. 

31. How many seconds are there in 35 days 8 hrs. 48 mins. 29 sees.? 

Beductiok Ascending. 

45> To reduce a quantity to a higher denomiwUion* 

BuLE. — Divide the quantity by the number expressing 
how many of this lower denomination make one of the next 
higher denomination ; and so on, step by step, until the 
required denomination is arrived at 

Remainders are always the same name as the dividends 
from which they are derived. 

In Reduction Ascending we use division : in Beductiok 



• ProooMd to Tidewaitera and Weighers. 
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Descending we use multiplication. The one ease proves 
the other, 

Ex« I. To redace 7828 farthings to potipd& 

« 
Proof of Exampk 1. 

4)7328 farthing$. Reduce £7 1S«. Sd. to farthing 

20 

12)1832 pence, 

152 

2,0)16,? + 8 12 



£7 128, Sd, Am, 1832 

4 

7828 fartking$. 

We first diyide by 4, because for ererj 4 farthings there irill be one 
penny. We divide these pence, 1832, by 12 ; because for eyery 12 
pence there mast be one shilling ; and lastly, ire divide these shillings 
by 20 to bring them to pounds, using the contracted method. 

Ex. 2. Redace 73816 drachms to cwts. 



"1 



f 4)738 1 6 drachms. Proof of Example 2. 

Redace 2 cwts. 2qrH. 81bs. 5oz. Sdrs. todrs 

4)18454 4 



(4)4613 0Z. + 8 10 quarters. 
28 



, 14)1153 + 1 



{7)288 poi 

4)41 + 1 



pounds + 5 16 



288 pounds. 



4)10qrs.+ 1x7+1 



4613 ounces; 
16 

73816 drachms. 



2 cwts. 2 qrs. 8 lbs. 5oz. 8 drs. Ans, 

As 16 drachms make 1 ounce, we must first divide by 16 : we use its 
factors 4x4. Having reduced to ounces, we divide by 16 again, to 
bring these to pounds ; next*, we divide by 28, since 28 lbs. = 1 qr. ; 
for this ire use the factors 7 and 4 ; and lastly, we divide by 4, to 
bring the quarters to cwts., and find 2 cwts. 2 qrs. 8 lbs. 5 oz. 8 drs. 
Am, 
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Bz. 3. la 3196800 cubic inchaa horn aiany ]pads of hevn timber ? 

I728')31 96800 
1728 

(1850 cubic f(Mt 

14688 
13824 



8640 

8640 Then 5,0)18«,0 

37 losdB. 

In this example we redace the cubic inches to cubic feet, and find 
1850, which divided by 50, the number of cubic feet in a load, gives 
87> the answer. 

IX 

BmiQffiee, 
1. In 6160 jpemee how many pounds'? 
8. la 15346907 oz. how many tons, espts., isoit 

India Board, 

3. In 523769 grains (Troy weight) how many lbs., oz.>.&e.? 

4. In 569705 sq. ft how many acres, roods, &c. ? 

5. In 29336935 seconds how many weeks, days, &c. ? 

6. How many lbs., oz., &c., are there in 111454 grains of gold ? 

7. How many miles, furlongs, &c., are there in 348164 inches ? 

Excise, 

8. In 457241 lbs. (Avoirdupois) how many tons, cwts., See, ? 

9. In 640825 seconds how many weeks, days, &c ? 

10. In 2160000 cubic inches how many loads of hewn timber? 
U. In 150000 eggs how many gross ? 

JEaucaiion and Constahuhry Offiee§^ 
1£ Reduce 34677 square yards to acres, &c 

Where Candidates should know ' Vulgar arid Decimal Fraetioiu,* 

13. In 23221 grs. of gold how many lbs., oz., &c.? 

14. In 32391 oz. of sugar how many tons, cwts., &c ? 

15. In 5792685 inches how many miles ? 

Various Departments, 

16. How many miles, &c., are there in 247391 inches ? ' 

17. How many lbs., oz., &c., are there m 266450 grs. (Troy) f 

18. Redace 657918 eubic inches to yards, feet, and inches. 
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19. Bedace 138297 cubic inches to jvds. 

20. How many miles are there in 3126749 inches f 

21. In 86754 oz. (Amoirdnpois) hoHr maaj toofl, &c? 

22. Reduce 986877 cubic inches to yards, feet, and inches 



Compound RKDuonozr* 

46. In nveral eaeieiflesy boili of flie eases of lEIedactiott 
tSUNOAj oonabderod have to bo emplbyroiy asm ihe fellow- 
iog qnostiaDa: 

Varioui Exammaiumt. 



ik. U Hmr manf half-eiomis are there in 8B654 iollars, mdk 
worth 4k 6d? 

83064 

^4dLt-4t. ed: 



3346116 
418870 

a ha]^crown«»S«0dLU5l731,6d'. 

150677 h. cms, 6ti. 

FoatGjfice, 

23. How many fourpenny pieces in 37689f. ? 

24. In £2470 how many aowna ? 

25. How many half-soyereigns.in 7642 gaineas f 

JBxeise, 
96. Reduce 564 English ells to nails. 

VarimiM Deparimmix 
27. How many francs at 9^ each are there im j81734 Os. V^d. f 

Not proposed at Examinatums, 

98. A person has 250 foufpenny pieees and 57 threepenny pieces^ 
how much money has he ? 

29. How many labourers can a person employ with 85 gidneaii 
eaeh reoeiying half-a-crown ? 
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COMPOUND ADDITION. 

I 

47- A Compound Number consists of quantities of the 
same kind, but of different denominations. 

EULE. — 1^ Set down the addends so that the same de* 
nominations maj stand under each other. 

2. Commencing at the right band, or lowest denomina- 
tion, add it up ; find how manj ones or units of the next 
higher denomination in the sum ; set down the remainder 
(if anj), and carry the ones to the next denomination, 
and so on. 

Ex. 1. Add £67 16«. S^d; £100 ISs. 7}</.; £168 16«. lOjd 
together. 

We begin by adding the farthings, and find their 
sum. 7/. si penny and f : we write the } under th^ 
farthings, and carrif the Id, to the pence. We find the 
sott of the pence column 26, and 26<f.— 2«. 2d!., set 
down the 2d, and carry the 25. In adding the shil- 
lings, we say, 2 and 6 are 8, 8 and 3 are 11, 11 and 6 
are 17, set down 7 and carry 1. This 1 and the 3 ones in the tens' 
column make 4 ; we say half of 4 is two, and carry 2 to the po^rnds, 
because there will be half as many pounds as tens in the shillings. If 
the sum of the tens be odd we write down 1, and carry the half of the 
next smaller even number. 

Ex. 2. — Add 148 cwts. 2 qrs. 16 lbs. ; 96 cwts. 3 qrs. 22 lbs.; 149 cwts. 
1 qr. 10 lbs. ; 729 cwts. 3 qrs. 23 lbs. together. 

In this example we add the column lbs. and find the cwts. qn. ibt. 

sum 71. Now, as 28 lbs. = l qr., we divide 71 by 28, » ^^® ^ ^* 

which gives 2 qrs. 15 lbs. quotient r we set down the 149 i 10 

15 lbs. and carry 2. We find the sum of the quarters 729 3 23 

«11 i this divided by 4, gives 2 cwts. 3 qrs. We set 

down the 3 and carry 2, to the addition of the cwU, 1124 3 15 

The best way to add the shiOings* column of an account is, to disregmrd 
the tens until the units have been added; then, having reached the 
top, add downwards, counting 10 for every 1 in the tens* column. 



£ s, 

67 16 

100 13 

168 16 


d. 

8| 


337 7 2} 



G0UP0I7ND ADDITION. 41 

« 

In the annexed example the som of the unite' £ #. i, 

column of ahUUngs is fotind, 27; then proceed- 48 16 lOj^ 

ing doimwarda eaj, 27* 37, 47, 67, 67 shiUingas 66 19 7{ 

£3 7a. 84 12 10 

78 18 6i 



£269 7 10} Am. 

We may proceed in the aame maimer in adding the oolnmn of Ibe., 
adding 20 for every 2 in the tena' place, and 10 for every 1. Say 
in Ex. (2,) 8 -f 2 4- = 11 ; then, addiag downwardi^ aay, 21, 41, 
51, 71 Iba. = 2 qra. 16 Ibi. Hie perohea' ooliimn may be iimilwrljf 
added. 



X. 



7. 



£ 


#. 


d. 


£ s,, 


d. 


£ #. 


d. 




1. 18 


17 


9 


2. 18 17 


9 


8. 18 17 


9 




16 


11 


4 


27 9 


10 


27 9 


10 




18 


9 


11 


9 17 


4 


9 17 


4 




82 


14 


6 


78 13 


9 


64 15 


8 




12 


16 


4 


93 15 


7 


93 15 


7 




4 


8 


7 


4 3 


7 


4 3 


7 




£ 


#. 


d. 


£ 8. 


d. 


£ #. 


d. 




4. 87 


10 


6 


5. 21 19 


8* 


6. 21 19 


H 




41 


8 


9 


67 11 


7J 


67 11 


n 




73 


13 


3> 


7 2 


5 


7 2 


5 




19 


9 


H 


89 15 


7} 


76 17 


H 




23 


15 


2 


36 13 


7J 


86 13 


n 




39 


18 


10 


24 3 


7J 


24 3 


n 




£ 


1 


d. 


£ 


s, d. 


« 

£ 


8, 


d. 


366 


13 


4* 


8. 21 ] 


L9 8} 


9. 458 


10 


nj 


78 


19 


^ 


16 13 6} 


1087 


2 


3J 


942 


16 


8} 


7 


2 5 


942 


16 


H 


1268 


17 


H 


43 ) 


17 8} 


1234 


5 


6 


2876 


15 


2 


63 


2 Bi 


114 


13 


8 


5534 


2 





24 


3 7J 


29 


19 


11} 



42 THE eSYTL ASIUnCS ABITHMETIO. 



£ 


t. 


dL 


£ 


«. 


d. 


.£ 


«. 


d. 


10. ^73 


13 


1(^ 


lU 3298 


17 


lA 


Id. .W9 


M 


6* 


634 


t7 


<* 


^34 


17 


H 


fi06 


S 


9 


9Q6 


9 


2i 


906 


9 


2J 


2530 


6 


lOi 


izer 


9 


11} 


1347 


9 


11} 


47 


15 


8} 


325 


7 


6 


325 


7 


6 


8401 


11 


7 


«23 


13 


llj 


923 


13 


llj 


9320 


16 


9i 


949 


17 


7t 


773 


17 


74 


477 


19 


44 


use 


)6 


8 


«r9 


V^ 


9 


6S 


16 


_7i 


£• 


A. 


iK. 


£f 


M, 


d: 


iT 


«. 


d. 


18.> 7089 


14 


6J 


14. 2187 


16 


9 


15. 6873 


13 


^ 


608 


3 


9 


634 


17 


«4 


634 


17 


6i 


8403 


4 


2J 


8164 


16 


24 


906 


9 


2J 


47 


15 


8J- 


113 


6 


24 


1347 


9 


11} 


3401 


11 


7 


6016 


15 


74 


325 


7 


6 


65^ 


5 


fi* 


983 


13 


114 


923 


13 


Hi 


70ia 


12 


10 


7,32 


9 


6 


794 


6 


10 


9320 


16 


J} 


4^7 

£ 


17 


d. 


39 
£ 


17 


lOJ 


£ 




d. 


d. 


18. 29tr 


10 


H 


17. m 


17 


8 


18. 998 


18 


74 


27 


1 


24 


6 


10 


9} 


233 


7 


4i 


633 


7 


«i 


79 


13 


loi 


637 


19 


10 


446$ 


8 


a 


365 


9 


H 


498 


16 


11* 


JOOL 


17 


8f 


773 


16 


lOi 


96 


12 


10 


17T 


18 


9 


47 


9 


»4 


104 


4 


7 


809 


16 


8i 


751 


10 


10 


137 


7 


84 


443 


17 


7J 


Z^ti 


12 


74 


689 


16 


64 


£ 


«. 


<f. 


£ 


«. 


d. 


£ 


«. 


d. 


19. 7396 


19 


11} 


20. 9745 


16 


104 


21. 9785 


19. 


10} 


8977 


17 


lOj 


7859 


17 


11} 


7679 


16 


H 


973 


18 


4* 


897 


19. 


H 


IMB88 


9 


.H 


aS406 


9 


9 


6788 


18 


6} 


€fi9t 


18 


114 


0787 


17 


11* 


7991 


9 


114 


67a 


7 


104 


696 


» 


9} 


flS49 


18 


lOi 


B»7ft 


IP 


11} 


498 


17 


11* 


769i 


13 


11} 


j98T 


17 


74 


©7r 


16 


10} 


9898 


19 


84 


9608 


8 


104 



onootmo uaantnt. 



4S 



£ 


c 


d. 


£ 


t. 


d. 


£ 


#. 


dL 


22. 79 


19 


9 


23. 88 


7 


7 


24. 98 


8 


10 


134 


6 


6} 


204 


15 


2 


319 


2 


6f 


232 


1 


Hi 


11 


6 


8i 


911 


6 


7i 


67 


17 


9i 


743 


13 


3 


44 


18 


9 


32 


12 


1 

^ 


917 


11 


9f 


76 





H 


416 


9 


n 


376 


15 


101 


63 


9 


Hi 


67 


13 


H 


15 


9 


6 


732 


17 


U 


239 


2 


5* 


35 


8 


H 


94 


7 


3 


409 


12 


81 


603 


2 


6f 


69 


19 


10* 


762 


16 


^ 


498 


13 


10 


329 


18 


9 


63 


9 


^ 


U7 


2 


6* 


41 


2 


7} 


97 


11 


H 


874 


16 


n 


76 


3 


8* 


267 


. 8 


iij 


926 


4 


11 


28 


3 


6 


£ 


«. 


d. 


£ 


s. 


£f. 


£ «. 


d. 


». 276 


6 


9 S6. 631 


7 


7 27. 397 


7 


10 


46 


3 


6J 


691 


13 


9i 


140 


16 


6 


87 


14 


7 


414 


12 


4i 


663 


4 


10 


917 


10 


8J 


16 


18 


2i 


98 


10 


8 


365 


10 


44 


6 


2 


3i 


,42 


1 


6 


369 


16 


6 


66 


4 


10 


976 





6 


. 79 


17 


2J 


616 


3 


7J 


49 


3 


3 


9 


9 


10 


89 


2 


3 


630 


4 


4 


46 


16 


H 


601 


13 


6J 


811 


6 


6 


996 


10 


7i 


116 


16 


^i 


766 


2 


9 


22 


6 


lOJ 


917 


18 


8 


76 


11 


10 


49 


19 


lOJ 


67 


9 


7J 


98 


18 


llj 


444 


4 


4 


656 


6 


6 


666 


6 


6 



44 



THB CIVIL BEBYIOtB ASITHMETIO. 



«. d. 



8, 



«. i» 



28. 



31. 



34. 



431 


7 


9 


29. 928 


11 


3 


30. 603 


3 


7 


232 


1 


11} 


11 


6 


8i 


210 


6 


7J 


1967 


17 


H 


743 


13 


3 


44 


18 


9 


32 


12 


U 


917 


11. 


9} 


876 





n 


416 


9 


8 


76 


15 


10 


169 


9 


Hi 


967 


13 


8} 


7216 


9 


6i 


732 


17 


n 


239 


2 


5 


935 


8 


1 


673 


1 


10} 


397 


8 


^ 


528 


3 


6} 


99 


19 


lOi 


752 


15 


H 


408 


13 


lOj 


8321 


18 


9 


35 


12 


8J 


58 


15 


li 


978 


11 


11} 


197 


11 


7 


74 
£ 


5 

8, 


7* 
d. 


9776 


3 


8J 


£ 


8. 


d. 


£ 


«. 


d. 


8416 


9 


lOj 


32. 7319 


8 


4J 


83. 3617 


6 


8i 


3276 


5 


H 


631 


7 


71 


1397 


7 


li 


46 


3 


^ 


691 


13 


9} 


1140 


15 


6 


1287 


14 


7i 


414 


12 


H 


568 


4 


IJ 


4917 


10 


H 


16 


18 


H 


198 


10 


8J 


90365 


10 


4 


436 


2 


8* 


942 


1 


ej 


360 


5 


H 


56 


4 


10} 


976 


2 


5 


1379 


17 


2i 


616 


8 


7 


549 


3 


3 


9 


9 


10} 


189 


2 


8| 


530 


4 


H 


1340 


16 


9i 


401 


3 


6i 


811 


5 


6 


906 


10 


7i 


7146 


15 


7 


766 


2 


2i 


2222 


5 


IJ 


917 


18 


8| 


76 


11 


lOi 


£ 


8, 


d. 


£ 


<. 


d. 


£ 


8. 


d. 


77 


17 


7 


35. 88* 


18 


8 


86. 96 


19 


9 


39 


18 


nj 


4 


19 


7} 


96 


6 


6} 


333 


3 


3 


333 


3 


3 


83 


3 


3 


647 


9 


H 


19 


15 


6* 


79 


18 


8 


778 


18 


lOj 


77 


6 


3J 


377 


9 


61 


56 


16 


7 


717 


7 


10} 


98 


5 


H 


998 


13 


*l 


9 


9 


.9J 


647 


17 


7i 


77 


17 


7i 


627 


7 


7} 


39 


P 


3J 


68 


8 


9} 


16 


6 


6i 


726 


15 


11} 


797 


7 


7} 


729 


3 


3 . 


10 


10 


10 


29 


10 


9 


14 


7 


«i 


78 


8 


4i 


478 


8 


10 


39 


8 


8 


39 


6 


6i 



OOKTOITSD ADDIXXOir. ^^ 



owto. 


qn. 


nw. 


swts. ^ps. 1m< 


, OS. 


lbs. 


oa. dwte. 


37. 696 


3 


24 


38. 69 3 14 


10 


89. 39 


11 ^ 


523 


1 


16 


58 2 23- 


13 


56 


10 9 


196 


3 


17 


68 3 10 


12 


96 


9 8 


567 


8 


18 


99 3 19 


13 


59 


10 la 


1©7 


1 


25 




• 


67 


10 19 


b8. 


01. < 


aon. r. pli. 


aon 


1. r. pis. 


- 40. 89 


10 


16 


41. 19 3 ; 


35 


42. 96 


2 29 


66 


9 


19 ' 


17 2 


27 


10 


3 3a 


89 


11 


13 


19 3 


16^ 


16 


2 21 


56 


10 


17 


15 2 


29 


19 


3 30 


89 


11 


11 


16 3 


36 


14 


2 37 


acn. r. 


P- 


yd.. 


acn. r. p. 


yds. 


degs. 


m. sees. 


43. 64 2 


30- 


20 


44. 67 3 30 


23 


45. 106 


30 35 


67 3 


37 


30 


19 2 17 


19 


97 


50 45 


69 2 


36 


27 


17 3 39 


29 


109 


20 25 


h^^ 3 


35 


19 


18 2 36 


20 


25 


35 55 


19 3 


25 


25 


19 8 19 


17 


317 


30 30 


degs. 


n. 


M08. 


gals. qt. nag. 


gals. 


qt. pt. 


46. 179 


30 


25 


i7, 20 3 


3 


48. 23 


2 1 


806 


26 


36 


17 2 


<\ 


27 


2 1 


798 


30 


40 


19 1 


26 


3 1 


779 


36 


r 50 


23 a 


2 


25 


2 1 


500 


50 


55 


24 2 


! 3 


27 


3 




in. Ibi. 


- yds. ft. 


in. 


bbds.' gals. 


qxts. pts. 


49. 84 


16 


3 18 


50. 19 10 


7 


51. 52 38 


3 2 


1 


19 


2 14 


3 7 


9} 


19 58 


3 1 


56 


13 


3 22 


12 8 


lOJ 


7 29 


3 2 


19 


18 


2 16 


7 11 
bra. min. 


8* 
sec. 


85 48 


2 1 


mlB. for. per. yds. 


yn. ninths, wks. dys. 


52. 37 


3 


14 2 


53. 20 37 


40 


54. 76 8 


3 6 


28 


14 


16 2 


17 20 


35 


57 11 


2 3 


19 


10 


9' 4 


21 16 


34 


34 9 


3 5 


10 


5 


6 3 


16 27 


46 


57 6 


1 2 


20 


2 


2 2 


22 19 


52 


35 10 


2 4 


30 


1 


1 4 


19 22 


16 


56 9 


3 3 


29 


7 


19 5 


21 31 


37 


20 6 


1 2 



46 



THE CIVIL 4IIUlVAJii AltttltlCSTIC. 



SEPARA.TE ADDITION. 



55. 



£ 


«. 


d. 


£ 


«. 


d. 


£ 


«. 


d. 


632 


5 


11 66. 7125 


13 


4 


57. 6147 


1 


8 


233 


1 


11 


211 


6 


8 


1211 


6 


7 


1067 


17 


9 


7743 


13 


8 


3144 


18 


9 


4032 


12 


1 


6917 


11 


9 


2376 





9 


9416 


9 


8 


14376 


15 


10 


168 


9 


11 


1067 


13 


8 


• 215 


9 


5 


10732 


17 


1 


i 239 


2 


5 


2935 


8 


1 


6994 


7 


8 


6409 


12 


8 


9603 


2 


5 


109 


19 


10 


752 


15 


3 


6408 


13 


10 


4321 


18 


9 


86735 


18 


8 


W058 


15 


1 


25978 


11 


1 


6187 


11 


7 


9374 


5 


7 


9276 


8 


8 


40613 


9 


8 


7312 


2 


9 


6341 


7 


10 


3276 


5 


9 


631 


7 


7 


1397 


7 


1 


46 


8 


6 


691 


13 


9 


1140 


15 


6 


1287 


14 


7 


1414 


12 


4 


10563 


4 


1 


4917 


19 


8 


5016 


18 


2 


3198 


10 


8 


90366 


10 


4 


486 


2 


3 


78M2 


1 


6 


3«6 


6 


5 


56 


4 


10 


25976 


2. 


5 


1379 


17 


2 


616 


3 


7 


6549 


8 


3 


9 


• 9 


10 


-1189 


2 


3 


7530 


4 


4 


1340 


16 


9 


401 


3 


6 


5811 


5 


5 


906 


10 


7 


7116 


15 


7 


756 


2 


2 


222 


6 


1 


917 


18 


8 


76 


11 


10 



The Civil Service Goxxmdssianers allow fifty mariesfor ** Separate 
Addition,'' such as the above, with which the learner is requested to 
familiarize hims^ by repeated trials. It appears from coreftilly 
reading the Civil Service Reports, that persons are examined in 
**Sepwa^ Addition/' who are candidates for deikships of eveiy 
kind. Survey orshipB of Taxes, Inn>ector8hq»B of Factories, andCad^ 
ships of Constabulary. Candidates for the situation of Letter- 
carriers and other subordinate offices, and also those for Student 
Interpreterships, and for the Colonial Office, are not so test-ed. 



COMPOUND SUBTRACTION. 

48. EuLB. — 1°. Set down the less quantity under the 
greater, like two addends in the preceding rule. 

2°. Commencing with the lowest denomination, take 
eveij term of the lower quantity &om every term of the 
upper. 

3^ If the lower term cannot be taken from the upper. 



borrow 1 from the next higher denomination of the upper 
line, then considering this so mwaj units of the low^r deno- 
mination, subtract, just as in Simple Subtraction, 

Ex. 1. From £147 16«. %\d. take £49 17«. 6^ 

Here, we say, \ from ^, and ^ remaiiM, set down the £ m, d. 
i midet the farthings: again 6d, from 8d, and 2</. ^^7 V6 8^ 
remain, set dbwn 2 under the pence. We cannot take _ -_^ 
\78. from 16«., therefore we borrow £l, calling it 20«., £97 19 2^ 
this we add to 1 6«., which makes 36«., and say, 36 — 17 
a I9s., which we write under the shillings. Lastly, "We carry 1 to the 
pounds and jsuhtract as in Simple Subtraction. 

Ex. 2. From 146 acrs. 2 r. 23 pis., take 19 acrs. 3 r. 80 pts. 

Here, we take 30 from 40 + 25>«65, as we must acres r. pig. 

borrow one rood to enable us to subtract; or, we may ^^^ ^ 25 

say 30 from 40, and 10 remain ; 10 and 25 are 85, ^^ ^ ^^ 

which is set down. Carry I to 3 make 4, 4 from 126 2 35 
3 we cannot, but 4 fh>m 4 and remains, and .2 
make 2, which is set down ; carry 1 again, because we borrowed 1 acre, 
which we called 4 roods, and so OO) as before. 



XI. 





£ 


«. 


d. 




£ 


s» 


d. 




£ 


s. d. 


1. 


109 


7 


4i 


2. 


189 


l« 


4i 


3. 


1060 


10 4} 




19 


18 


Ji 




86 


17 


H 


1 


98 


13 6} 




£ 


t. 


d. 




£ 


8, 


d. 




£ 


8, d. 


4. 


2019 


16 


41 


k'' 


107 


10 


4* 


6. 


123 


13 llj 




198 


14' 


H 


19 


16 


8* 




19 


17 lOj 




£ 


8. 


d. 




£ 


8, 


d. 




£ 


s. d. 


7. 


2023 


10 


H 


8. 


8020 


19 


H 


9. 


1070 


la 




127 


12 


H 




327 


18 


H 




67 


18 0} 




cwti. 


qri. 


Ibi. 




cwto. 


qn. 


lbs. 




CWtl 


(. qn. lbs. 


10. 


106 


1 


20 


11. 


194 


1 


16 


12 


. 14 


2 20 




19 


2 


18 




14 


2 


19 




9 


& 24 



48 THB CinL SERYXCE ARITHMETIC 





acrt. 


r. pU. 






acn. 


r. 


pl^ 






acn. 


r. 


pis. 


18. 


134 


a 30 




U. 


96 


3 


4 




15. 


306 


2 


16 




97 


a 86 






19 


2 


80 






119 


2 


25 




aers. 


r. pli. 






hw. 


OS. 


dn. 






lbs. 


OS. 


dn. 


16. 


407 


1 10 




17, 


:io 


12 


14 




le. 


79 


10 


9 




296 

toi. 


2 85 

OS.* arl. 






96 


13 


15 




• 


17 
yw. 


11 

m. 


13 




Ibi. 


OS. 


dn. 


wits. 


19. 


701 


12 14 




20. 


90 


13 


8 




21. 


90 


10 


3 




19 


,12 15 






17 

dyi. 


10 

hn. 


11 
m. 






19 


11 
hn. 


2 




yr$. 


m. wks. 


m. 


22. 


112 


9 2 




23. 


16 


12 


40 




24. 


. 90 


SO 


30 




96 


10 3 






12 


23 


48 






47 


22 


36 




OS. 


dwtfl. gri. 






Ib^ 


OS. 


dwts. 






lbs. 


* 

OS. dwts. 


25. 


119 


16 20 




26. 


76 


10 


13 




27. 


17 


3 


4 




39 


18 23 






19 


11 


19 






9 


10 


9 




Ofe. 


t 

dwts. grg. 






yds. 


ft. 


In. 






mis. 


f. 


pli. 


28. 


11 


14 20 




29. 


10 


2 


10 




30. 


16 


6 


30 




9 


17 23 


q.ft. sqJn. 


7 


2 


11 

sq.pls. 


9 

sq.yds.sq .ft. sq.ln. 


6 


36 






•q.ydi. • 






3: 


U 13 


7 


70 




32. 


80 


20 


6 


100 










]0 


8 


^00 






10 


25 


6 


120 








ydi. 


qri. 


nis. 


ells 


qn 


. nil. 


in. 






as. 117 


3 


2 




84. 


67 


1 


2 


I 










19 


3 


8 






19 


2 


3 


I* 







Post Office (Junior Appointmenti), 

£ 9. d. £ 9. d. £ 8, d, 

35. 108 5 4 86. 92 6 2^ 87. 72 8 6 

49 18 10 47 12 6} 58 18 • 



mttP6XfiS(D SMtRAOTIOK. 



49 



88. 90i t H 
58 16 7} 



£ s. d. 

Jf9\ 61 7 3 

58 18 9 



£ ». i. 

40. 301 8 af 
53 16 7] 



£ 8, d, • £ 9, di 

41. 975 19 1^ 42v From 458 6 2| 

9 16 10} Tak« 165 1 }0| 



^Ui 



£ s. d. 

43. 1687 1 7} 

946 IS 10} 



£ ». <?. 

44> 662303 11 3^ 
84606 16 41 



Tideufotter and BotitnutH. 

tons ewti. qw. Ibi: y^s. ft. In. 

45. 359 17 2 19 46. 252 1 1 

156 18 3 27 198 2 11 



Examinations where ' Eiemenliiry AnOimetic * is required. 



£ s. d* 
47. 87341 10 9\ 
6442 19 11} 



£ s, d. 

48. 641037 8 1} 

83174 15 6} 



£ s, d, 
49. 573156 11 ^ 
92896 18 7} 



£ s. d, 

50. 397612 4 5} 

78360 16^ 9} 



51. 397612 4 5| 
87406 18 6} 



Bdf . ftar. pic. ytfi ft. In. 
52. 88 7 13 1 1 2 
20 14 2 2 8 



mk. ftar. pli. yds. ft. J9; 
53. 79 6 12 1 1 6 
68 7 13 2 S 7 



• Admiraltf (Dockyvdf). 
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I 
r 

COMPOUND MULTIPLICATION. 

Case L 

49> When the multiplier does not exceed 12. 

BuLE. — Set down the multiplier under the lowest de- 
nomination of the multiplicand. Multiply the number of 
this denomination and every other by it| setting down and 
carrying as in addition. 

Ex. 1. Multiply £US Us. 6^. bj 4. 

In this example we saj 4x1 (read times or mol- £ «. d, 
tiplied by)=4/.=l<f. : set down nothing, but carry ^^^ ^^ ^ 

1. Then, 4x6»24 and l:»25d«2«. lA. set down ^ 

i. ana carry S«. 4x12b=48, and 48-i-2 «s 50«.» 474 10 1 
£2 10«. . set down 10*. ana carry £2 to the pounds, 
and so on. 

Ex. 2. Multiply 16 yds. 2 qrs. 3 nls. by 6. 

Here, we say 6 x 3^18, and 18 nls.s4 qrs. 2 nls.: yd*, q". uU. 

• 16 2 3 

we write down 2 and carry* 4. Again, 6x2^12, ^ 

and 12 + ,4 =16 qrs.8 4 yds.: set down and 

carry 4. 100 ^ 







1 


XIL 

Post Office 


% 




£ 


s, d. 




£ s. 


1. 


35 


3 7x5. 




2. 28 15 


3. 


54 


7 9x5. 




4. 92 16 


5. 


67 


5 11x5. 


1 


6. 84 13 



d. 

4jx7. 
7ix6. 
9jx6. 

50. To multiply by a composite number. 

EuLE. — ^Multiply successively by its factors. 

Ex. 3. £736 18«. 10^. x 16. 

Here, as 16 i8=4x4, we first multiply £ s. d. 
by 4, and then multiply this product by 4, 736 18 lOj 
which must be the product by 16. 



2947 15 6»/)rodL2y4. 

4 



11791 2 O^prod. 2y 11 
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XII 

£ », d, , £ s, d, 

7. 709 19 7^ X 24 and b^ 27. 8. 590 9 11} x 48 and by 50. 

9. 719 19 9^ X 64 and by 72. 10. 718 16 9} x 90 and by 96. 

n. 427 17 7} X 120 and by 121 12. 324 9 6^ x 132 and by 14^ 

Case IL 

51« When the multiplier is greater than 12, but not a 
composite number, 

KuLE. — Multiply bj the nearest composite number, and 
add or subtract the product found by multiplying the multi- 
plicand by the difference between this composite number 
and the given multiplier. 

Ex. 4. Multiply £12 10«. &id, by 19. 

Here, we find the product by 18, as in £ s, d. 

Case L ; then we add the multiplicand, 12 10 6j x 19 

that is, once itself, which must give the 

product by 19. It will be useful to proye 75 3 3= prod, h^ 6 

Ihe accuracy of this result, by taking the ^ 

factors of 20 instead of 18, and also 225 9 9 ^prod. by 18 

a8iDgl2 + 7. 12 10 6^^ prod, by I 

238 ^f=prod, by 19 

Ex. 5. Multiply :f 16 13«. 4^d by 827. 



In this example we first find the £ s. d, 

product by 100; this product is (7) 16 13 4^x327 
multiplied by 3, which gives the 

product by 300. To find the pro< (2) 166 13 e^^prod. by 10 

duct "by 20, we multiply the product 1^ 

by 10 by 2 ; lastly, we multiply the 1 666 15 5 =:prod. by 100 

multiplicand by 7^ and then add. 3 

6000 6 3 ''^prod, by 800 
333 7 1 =prod, by 20 
116 13 5}»prod by 7 

6450 6 9^^prod» by 327 



\ 
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Since 827a320 + 7a4x8x 10 + 7 we may proceed in the following 
manner: 

£ $. d, 

16 13 4^ 
4 



C6 


13 


5 

8 


533 


7 


4 
10 


£833 13 


4 


116 


13 


65 



53 


1 20- 
7 


873 


2 20 
U) 


3736 


1 0-' 



$450 6 9| 

Bx. 6. Mriidply. 7 aasn. 2 rote. 20 pli.^b}r 41^7. 

Slnee 497«7 x 7 x 10 + 7 we proeeed as^follows : 

Here we moltiplj 20 by 7 = 140 pis. which acn.rdi. pit. 

we divide by 40 and find 140 pis. =3 rds. 7 2 20 

20 pis., we ivrite down 20 pis. and cairjr the 

3 rds. Then 7x2 = 14, and 14 + 3b17 rds. 
=4 acrs. 1 rd^ we set down 1 rd. and carry 

4 acrs., and say 7 x7b49, and 49 + 4=53, 
which is written in fiilL In finding the pro- 
duct by 10, we say, since 20 pis. a one-hal£ 
of a rood, 10 hal^rds.=:5 rds. and carry the 
5. Intnomerous examples we can proceed in ^^^^ ^ ^^ 

a similar manner. Having obtained the product by 490=3736 acn. 
1 rd. pis. we#3d to it the product by 7, already found, and thus arrive 
at the final result Consequently we have an advantage in first using 
the factor 7. 

£ «. </. £ s, d, 

13. 568 9 10| X 69, 74. 14. 336 17 10} x 95, 98. 

15. 360 19 7ix 137, 149. 16. 129 11 9|y 234, 378. 

mum,' r. pis* men, r. pis. 

17. 19 3 30x147. 18. 23 1 IGX'529. 

cwts. qrs. lbs. cwti. qcs. lbs. 

19. 16 3 24x129. 20. 16 1 27x729. 

yds. qrs. nls. yds. qrs. nit. 

91. .20 S^ 2x709. 22. 27 3 8x999. 

TUewaiter and Weufiier, 

23. Multiply ^27 10s. ad. by 11. 

24. Multiply 49 tons 18 cwti. 2 qxs. 2^6 lbs. 10 ox. 7 drs. bj t. 
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[Use factors for thoee marked thua.*] 
JPrfigremve JSxercuu. 

3&. £68 16«. ^<;. X U ;£y!69. ^d. K U. 

•26. £13 19«. 9i</. X 42 ; £45 7«. lOjitf. X 46. 

*27. £20 .as. 02(/. X 28; £19 I9t. 7j(^. X 88. 

«28. £13 (U. iai<;. X 108; £2da8«.^. X.121. 

«29« £46^3 au. 10i</..X li)^ £73 16t. «}(f..X 144. 

aO. £89 199. 7|iL X '46 ;.£423 174. Hd. X 76. 

31. £68.179; Bid. X 7fi; £19 16c la^tf. x IX^ 

32. £401 llf. 9id, X 43 ; £79 9«. 6^^. X 89. 

33. £814 17«. Zid, X 46; £87 7«. 7id. X 127. 

34. £401 11«. 2ld. X 94; £76 19f. ^. X'243. 

35. £680 15«. 8irf. X -89 ; £467 12». lOJef. X «46. 

36. £904 5s. lljrf. X HI ; £49 19«. Ud. X 234. 

37. £1647 8«. 2^. X 635 ; £407 8«. IQid. X 429. 
♦38. £19 9«. 7Ji. X 224 ; £16 4«. 2irf. X 892. 

39. £54 17*. e^d. X 365; £89 7». 7Jrf. X 465. 

*40. £64 7«. 7Jrf. X 693 ; £27 11». llfrf. X 637. 

♦41. £409 14«. l^d. X US ; £48 8». 7d. X 315. 



COMPOUND BIYISION. 

52. This rule :nust be viewed in two tupeati. 

I. To divide a compoand quanMtj hj fm ftbetract mnn* 
ber, whieli enables us to take the Srd, 4th, or any part of 
thedrfddend. 

II. To divide one compound quantity l^ anolher of the 
same kind, such as £\ Ss. hj &8. This shews how^ften the 
dividend contains the divisor; and the quotient must 
always be an abstract nuznber, expressing the number of 
times the dividend contains ihe divisor. ( See no3te>,page 68. ) 

Under the first head we have cases corresponding to those 
in the preceding rule. 
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Case L 

53* fVhen the divisor is not greater than 12. 

BuLE. — 1^. Set down the divisor to the left of the divi- 
dend, as in Short Division. 

2^. Divide the left-hand term of the dividend by the 
divisor, and set down the quotient under that term. If 
there be any' remainder reduce it to the next lower denomi- 
nation, adding to it, thus reduced, the number of that deno- 
mination, and divide the sum by the divisor, and so on 
with the other terms. 

Ex. 1. Divide £14 12«. 6(f. by 6. 

We saj 14 contains 6 twice, set down 2 : the £ s, d, 

remainder £2 « 40s., and 40 + 12 = 62«. ; now, 52 6 )14 12 6 

•4-6'=8 + 4r% set down 8: these 4s. must be 2 8 9 Ant. 

reduced to pence, then 4s. a=48rf., and 48 + 6 =54, 

54-r6 b9, therefore, the qaotient is £2 Ss, 9d. 

XDL 
Pbst Office. 

1. £83 15s. -+6. 4. £83 10& 10^^.-^-6. 

2. £106 Is. 4Jrf.-5-9. 5. £81 Zs. lJ</.-f-by 7. 

3. £88 9s. 6j</.+7. 6. £77 lis. 4j</.-f-b7 6. 

54. When the divisor is a composite number. 
RutE. — Divide successively by its factors. 

Ex. 2. £28 12«. S<;.-rl8. 

Here we first divide by 6, and then by 3, both £ s. d. 
divisors coming under Case I, 6 )28 12 3 

8)4 15 4^ 

£l 11 ^Ans, 

7. £5698 17s. 6d.-f-40, and by 49. 

8. £8066 9s. 6</.-r72, and by 81. 

9. £7899 15s. (kf.-^360, and by 432. 

Case II. 
65. When the divisor is greater than 12, and not a com' 
posite number. 

* RemaiBder. 
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BxTLE. — ^Proceed as in Case L, using Long Division instead 
of Short. 

Ex. 3. DiTide £167 IBs. Id. by 2& 

The reason of the annexed example is 
obTions. We find 7, the first quotient 
figure; then, after reducing 6, the re- 
mainder, to shillings, we find 5, the next 
quotient figure. Again, affcer reducing 
to pence, we find 11, the last part of the 
quotient. The tvrenty-third part of 
:ei67 168. Id. is £7 5s. lid. Thi£ may 
be proved by multiplying the quotient by 
the divisor. 



£ 9. d. 
23)167 16 1 
161 
— {£7 58. lid. Ami. 

6 
20 

23)136 (5 
115 



21 
12 

23)253 (11 
253 



Ex. 4. Divide 109 cwts. 8 qrs. 13 lbs. by 46. 
The only difference between 

this example and the preceding 

one is in the reduction ; after 

the first quotient figure we have 

17 remainder, which we bring 

to quarters, adding the 3 qrs. in 

the mukiplicand, and so on with 

the other denominations. After 

finding 15 lbs., we have a re« 

mainder. 93, which we reduce 

to OS., and find 80s. 

Every other question com- 
ing under the rule is worked 
in a similar manner. The 
work may sometimes be con- 
tracted by at first dividing 
both divisor and dividend by 
some number that mH divide 
them evenly. Let not the 
student be deterred from at- 
tempting this division because 
the dividend is a compound 
quantity. 



cwts. qrs. lbs. 
46)109 3 13 
92 

— (2 cwts. Iqr. l5nML8oi, Am. 
17 
4 

46)71 (1 qr. 
46 

I 

25 
28 

203 
51 

46)713 (ISlbfl. 
46 

253 
230 



23 
16 

^)S68 (8 
., 868 
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4 


/ M. 








10. 794 16 

11. 5760 15 


5i+ 78,andb7 46. 
4 +165, „ 196. 






12. 9648 17 


0f-M27. 


Id. 


•cwts. 
•0P6 


qri. Ibf. 
a 2Q<MS0. 


16. 1768 3 aO-hSSOl 


14. 


8693 


2 86 4-198. 


17. 4960 2 35+625- 


15. 


970 


3 12 -f 563, 





^ Case HH. 

56- To find hm often one isompound qiHmti^ i^ontaifu 
another of the sat^e hind.* 

BuLE. — ^Reduce both to the same denomination, then 
divide as in Simple Division. 

Ex. 5. Diyide £l lU. 6d by U 9fL 

Here £l lU. 6<i»878i.$ and Is, 9d,^2Xd.; then 378-r,21»l$. 
Ans. 

Ex. 6. Divide 79 cwts. 2 qrs. 26 lbs. by. ^ qjrs. 10}]b^. 

Here,3qr8.101b8.«941b8. ^ i;aien S930.*,fti-4>5. 4«*. 

79 cwts. 2 qrs. 26 lbs. » 89S0lbs. J 

£ 9. d» £ 8. d. £ 9, d, fi $• 4f 

18.1794 7 6-r3 12 6.' 20.9^160 17 6+A 9 6. 

19. 2777 10 0^-2 10 6. 21. 3186 13 4-7-3 13 4. 

. cwts. qn. lbs. cwts. qrt.lbi. cwts. qra. Ibp. cwts. qrs. Ibi. 

22. 1468 3 7-rl 1 0. 23. 1568 jO 14+1 2 U. 

CONTBACTIONS. 

57* When we have to divide by 100, 1000, S^. 

' BuLE.— Point off so many places to the rights there are 
cyphers in the divisor. 

■ ■ ■■ I L r . " ■■ 'I ■' F ■■■' 

* Although one compound quantity cannot be muIiMfiUed by pother, for, to talM M. 
lOtf. timei, or to take €1 a shilling times, is absurd; yet we Qan£nd how often aae 
eompound quantity contains another of the same kind— we can find how often £5 con- 
taint I0t» by considering them abstract numbers when reduced to the same denomina- 
tion. 

At first sight it might appear tfait pounds are multiplied by 90$^ to reduce them to 
ahiUiags ; this is not the case ; there will be 90 Umes as many shillings as poonda, 
therefore we multiply * the number denoting how many pounds ' 1^ iM->not by 2Qe. 
than bj SO orowns. 



OnSKHOMD XHTBEOOIf • 5^ 

Ex. 7. <il89ia V9». l^-MOa 

Because 3618-^100ar^6 + 18r. we can £ m. d, 
point off the 18 at once, then vadtiply this ^tW)5^*8 17 1 

18 by 20, and adding 17, we get 377 ; we _f^ ^^^ ^ ^^ 

point off 77, and multiply by 12, to reduce 8 j 7 *" * 2mu 

to pence, and then point off 25, whieh we 12 

multiply by 4, and point off 00. «•-— 

4 
1,00 

£ 9. d. £ s, d, 

24. 7179 13 e^-hlOO. 25. 2327 16 84-lOOa 

To divide by 800, 1200, 3600, ^c. 

Bulb. — ^Ilrst divide by 8, (&e., then divide by the other 
factor, 100. 

Ex. 8. Divide £28150 1Q«. by 900. 

Since 900-»-9aK)0, we can first £ $, d. 

divide by 9, then by 100, w in :the 9 )28150 10 
annexed operation. 1,00>31«27 16 8 

20 

5,56 
12 

'^ 
.4 



3^; and- 20 x'Oi-lBCyi.lt.iti 

• £31 5«. e\d. -f Zs. 9dl AuM. 

£ 9, d. £ t, d, 

26. 14075 10 6-r800. 27. 15816 15 0-«.J40a 

Post Office, 
98. Divide £85 6«. by 72. 29. Divide £18 9«. 0]d by 78. 

Education Office (London), 

£ «. d £ «. dL 

80. 75919 11 7+7. 31. 611360 5 8*^698. 

AdmiraJty. 
£ M» dm £ #. dL 

S9. 648647 17 4-f 32. 33. 24727964 19 6-£-2a6L 

»2 
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58. We can multiply or divide a compoimd qnantiiy by a multiplier 
oentainiug i, i, or i, just as we have done with abstract numbers. 

Ex. 9. Multipljj^ £399 ITs. 7d. i>y 92d, 

£399 17 7 
9 



3598 18 3 product by 9 
i of multiplicand » 199 18 9i „ „ i 
i of this result » 99 19 4| „ ,, i 

£3898 16 5i Am, 

09. Ex. 10. Diride £3779 2 Hi by 15i. 

15i) £3779 2 lU 



4 




4 


63 


7)15116 11 


9 


9) 2159 10 


3 



239 18 11 Afu. 

Miscellaneous Questions. 
34. £7984 3 m-M9^ 35. £1616 10 9|-f-6i 

36. 2678492 15 6-»-18 37. 3496852 19 5^+94. 

88. 1068091 12 11+329, by 1316. 39. 276465420 7 8|-^3469. 
40. 15795 16 61-1-399. 41. 158235 8 Oi-i-3997. 

42. 316470 16 0^+£39 11 9i. 43. 473874 16 lOi-i-395 17 81. 

44. If a tun of wine cost £60 78. 6d., find the rate per gallon* 

45. Find the weight of 1 hhd. if 27 hhds. weigh 475 cwts. 1 qr . 16 Iba. 

46. Multiply £32576 28. Id. by 16^ and divide the result by 65. 

47. Divide £8230 188. S^d. by 13^, multiply the quotient by 11, 
and from the product take £499 19s. 9Jd. 

48. Beduce 40 lbs, 8 oz. 5 drs. 1 sc. 7 gra. to grains (apothecaries' 
weight), and then express the result in troy weight. 

49. In a tract of country 12 miles square, how many square milea ? 
how many acres ? 

50. Multiply £28 148. 7d. by 103, and by 1130 ; and say what 
number would give a product equal to both results together. 

51. Find the number of half-crowns and also the number of half- 
guineas in 12600 fourpenny pieces. ^ 

52. If 328 dollars » £74 2s. lOd., how much is a doL more than 4s. 

53. Find the number of pints in 1008 quarters 1 bus. 1 gaL of corn. 

54. If £12287 14s. 8d. be divided among 2816 persons^ how much 
does each receive ? 

55. Find the produce of 529 acres at 5 qra. 1 bus. 3 pks. per acre. 
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Ex. 11. Bednoe 5702751 inohes to miles, ko» 

12)5702751 inohes. 



3)475229 3inoheS« | 

I 

158409 2 feet. [ 

2 f 



1 pL = Uh. 7d8.)316818 half-yards. 

4,0)2880,1 1=3 yds. 1 ft. 6 in 



8)720 



|==3 jcU. 1 ft. 6 in. ) 
1 pi. 2 ft. 3 in. ) 



90 mis. 1 pi. 4 yds. 9 in. 



Ex. 12. Beduoe 100196196 square inohes to aores^ fto. 



144 






12)100196196 sq. in. 



( 12)8349683 



9)695806 11 X 12 »> 132 in. 



»oi 



MisMllawoui Questions, 

66, Find number of inches in 1 mile 1 furlong 3 poles. 

57. Beduoe 15 lbs. 13^ oz. 12 dwts. to grs. 

58. Reduce 1 ac. 2rooa8 11 pis. 2 yards to square inches. 

59. In 758,372 grains how many lbs., fto. P 

60. Beduce 150 tons 75 lbs. to ounces. 

61. In 3,947,652 ounces how many tons, cwts., &o.f 

62. In 327,461 pints how many quarters, bushels, ftcF 

63. Diyide £26 9b. 7d. by 82, and multiply the quotient by 67. 

64. Beduce 2 miles 3 fur. 10 pis. 2 feet to feet. 

65. Beduce 8,868,097 square feet to acres, &c. 

66. Beduce 973,376 grs. to lbs. ozs., &c. (troy weight). 

67. In 32,478,621 inches how many miles, &c. P 



77311 7 ft. 
4 




11)309244 qusrter-yds. 




11)28113 1 


• 


4,0)255,5 \p»22ydB. 


2ft. 36in. 1 


4)63 35 pis. 


7ft. 132 in.) 


15 ao. 3 rds. 35 pis. : 


23 yds. 1ft. 24in. 
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68. Rednoe lOaOTes Z^B,,l(^^ifL^if:fij,9(i*i^^Aqs^9a^^ 

69. In 9,603,707 pints now isi«,py q^fuptwfi, .&o. r 

70. In 120,505 square feet how many acres, &o. P 

71. In 3,060,752 seconds l^Qw.m^ay ^.e^J^, 4^7^) &c.? 

72. If a yard of silk cost 4s. 7id.^ find the cost of 417 yards. 

73. What weight of iron oafi Jjte.bqi^tjfor £2058 Is. 3d., if one 
€wt. cost 3s. 3d. P ' 

74. Find the value of 888 cricket bats at IJs. 6d. a dozen. 

75. Multiply 3 mis. 2 fur. 11 p(Ls. 1 yt^'^incib^ 1^ |6^. 

76. Diyide 1 2 tons 9cwt. 1 qr. 12 lbs. 5 ozs. by 11. 

77. In 371,976,9:2^ aoufre.^ohes.hov.ipwwy acres, &o.P 

78. In 6 qrsrf 3 bush. 2 pks. 1 pint how many pints P 

79. Eind th^ p^peof 1 yard of.c^ot^, if 17 cost £6 128. 5Jd.; find 
also the value of 110 J yards at same rate. 

80. A person i^qld 8 jbons ilbs. of fiteel for £466 15s. 5d., find the 
rate per lb. 

81. Brin^ 142,114} square feet to acres, &c. 

82. How often qan a vessel which holds 2} piiits be fflled out of 
56 gallons P 

83. Find the cost of half an acre of bmlding ground fit 15s. 9d. per 
square yard. 

84. Beduce 53,280,352 drs. to tons, &o. 

85. How many pieces 6^ in. long can be cut off a plank 67 feet in 
length, and how much will remain over P 

86. The distance between two telegraph posts is 18 miles 1 fur. 
44 yds. How many posts will be required between them, the posta 
being 8 rods apart P 

87. A person laid out £65 8s. 4d. in the purdiaae of articles at 
58. 8d. eadi, how much does he gain by retailing them at 70s. a dozen? 

88. Find the price of 29 artides at £3 168. 6d. -a dozen. 

89. What is the remainder left when £15 lOs. is divided by 71}- ? 

90. A gentleman pays 23 guineas income tax at 4d. in the pound, 
find his income. 

91. (laduce 7,865,375 oubio inches to cubic yards, &o. 

92. Bring 77;356,935 dr& to tons, &c. 

9^3. Beduce 7 yrs. 87 days 16 hrs. 17 m. 57 sqcs. to sees. 

94. By an increase of the income tax from 3d. to 7d. in the pound 
ft person would lose £84 7s. 6d., find his income. 

95. If the income tax on £155 15s. be £2 lis. lid., find how much 
it is in the pound. 

^6. If a kilometer be 1092 yards, reduce 7640 kilometeraiol^^^sh 
measure. 

97. Keduce 5 qwurtess 2 baahdbB 2 pecks 1 quart to pints. 

98. A person bought 318 yards of velvet at £1 7e. 9^ eaeh, how 
much will he gain by selling it at £1 ISs. lid. if he lose 51 yazds by 
ahrinkageP ^ ^ *^ *^ J T 

99. Mud the coat of 9,B67 inland' t^legorc^h messages, and 761 
continent^ meosages, each of the foxmar beifig Is., and eeysk ci ijke 
latter 5s. 

100. A bioyole goes 2} mUes in^ minaies, find its rate per hogaa. 



mnwnoxs ivkasid out. 6J. 

QUESTICaTS WOE^IED OUT. 

Ex. 1. A person bougjbt 560 yards of cloth at lis. 3d. a yard, amd 
retailed it at 14s. Id. a yard ; find his totalprofit. 

On one yard bis profit is lis. Id. -^ lis. 9d. ss 2s. lOd. 

Therefore Ms profit on 660 yards is j560 times 2s. lOd., which we 
find as below ^-> 

8. d. 

2 10 

8 



■ m » 



12 8 profit on 8 yardsk 
7 



7 lA 8 profit on 66 yards. 
10 



X79 6 8 profit on 660 yards. 

Ex. Z A me r chant boaght 279 QH^ts. of fngar f^r ^786 17s. ; find 
what it cost him per cwt., a^ hotw m«ch per owt. he will gain by 
selliiig the whole for £789 6s. 9d. 
Cost of 279 cwts. s= £785 17 

£785 17 

^Elieitfoveoostof lowi. b » ^62 16 4 

279 
Ag^, gai^oo^Q Gwts. ss £7d9 6 9 --£786 17 ».^ 9 9 

£3 9 9 837d. 

Thei^fofe g^ on 1 cwt. ?« iw ... -r — ^ ^, . ^s 3d, 

" W9 279 

Ex. 3. If 27 tons 4i cwts. of coal be divided among 44 poor persons, 
how muoh ahonld each receive, and find the value of theVhole at 
25s. per ton ? 

Each person evidently received one-forty- fourth part of 27 tons 
4iawt^ 

Since i oirt. .=^2 qrs., we have : — 

tons cwt&i. qrs« 
11)27 4 2 
44' 

4)2 



12 cwts. Iqr. 141biu 
26s. 

Again, since 25b. per ion = = Is. 3d. per owt 

^^ 20 
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Cost of I cwt. 



Cost of 4 cwt. 
i of Is. 3€L 



8. d. 
1 3 

4 

5 

74 



Costof 4icwta. 5 7i 



£16 
9 

11 5 cost of 9 tons. 
3 



33 15 „ „ 27 tons 

5 7i cost of 44 cwtfl. 



£34 74 Ana. 



Gx. 4. A franc being Yalue for lOd., and a dollar 4s. 3id., find the 
number of half crowns there are in 48 francs and 40 dollars. 

£ 8. d. 
Here 48 franc8= lOd. X 48 » 2 
And 40dols. =4s. 3id.x40 = 8 15 6 



10 12 6 
Now it is evident there will be as many half-crowns as 28. 6d. is 
contained in £10 12s. 6d.; and 2s. 6d. is contained 8 times in 
£1, it is contained 10 times 8 or 80 times in £10, and 5 times in 
12s. 6d. . • Ana. = 85. 



Gx. 5. *' A wine merchant mixes 2 casks of wine worth ISs. 6d. a 
gaUon, with one cask worth 18s. per gallon, and sells the mixture 
at VUa, per gallon ; what profit does he make on every gaUon ?*' 

s. d. £ 8. d. 

Cost of 2 gallons of first kind = 12 6X2=1 5 
1 .. second „ = 18 X 1 = 18 



9) 



>} 



»» 



3 „ of the mixture 
Therefore gain on 3 gallons =s 15s. X 3 

Ana. = 2s. -r- 3. = 8d. per gallon. 



2 3 
£2 3s.z=28. 



Ex. 6. *' A grocer buys 300 lbs. of tea at 2s. 44d. a pound, but 60 lbs. 
ef it being damaged, the price for this is reduced to Is. 9d. a pound; 
what is the cost of the whole, and the average cost per lb." 

Taking the 60 lbs. damaged from the whole, we have 300 — 60 = 
240 lbs. left. 

Now the whole cost = 2s. 44d. x 240 + 60 x Ic. 9d. = £28 10s. 
+ £5 5s. = £33 16s. 

Now 300 lbs. cost £23 15s., therefore 1 lb. will cost £33 158. 4- 
300 = 29. 3d., the average cost per lb. 
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£x. 7. "If the telegraph posts be 8 poles 1 yard apart, how many 

of them will there be in a mile ?** 

There will be just as Aiany as the number of times 8 poles 1 yard 

is contained in a mile : 1 mile 17C0 yards 

That is = = 39, with a 

8 poles 1 yd. . 45 yards. ' 

small remainder which in this case most, from the nature of the 

question, be overlooked. 

Ex. 8. Two travelleTB set out at the same time, one from London, 
who walks 4 miles an hour, and the other from Brighton, who 
walks 3 miles an hour ; how far from London will they meet, and 
how long after starting, the whole distance being 42 miles ? 

The two travellers approach each other at the rate of 4 + 3 s=s 7 
miles an hour, consequently they will meet after 42 -?- 7= 6 hours, 
and 6 X 4 = 24^ the number of miles from London. 

Ex. 9. Divide £100 between A and B, so that A may have £5 12s. 6d. 
more than B. 

From £100 the whole sum 

Take 5 12 6 what A has more than B. 



2)'94 7 6 

47 3 9B.'sBhare;then£47 3s.9d.4-£512s.6d. 
» £52 16s. 3d. A.'s share. 

Ex. 10. " Divide £20 among A, B, and C, so that B may have 2 
guineas more than A, and that C may have 28. less than B." 

From £20 take £2 28. and £2, and divide the remainder by 3 for 
the smallest share. 

£20 — £4 2s. s= £15 18s. 

Therefore = £5 6s. A. 's share, and 

3 3 

£5 6s. + ^2 2 «- £7 8s. B.'s share, and £7 68. » C.'s share. 

Ex. 11. ** What is the amount of income-tax on an annuity of 500 

fniineas at 7d. in the £1 V* 

10500 

500 cuins. » 500 x 21 — 10500s., and 10500s. «= « £525. 

t 20 

Now the tax being 7d. in every £1, the whole tax ss 525 X 7d.s 

.W5d. • 

Then 3675d. = £15 6s. 3d. Ana. 

Ex. 12. Divide £45 between 3 persons, such that as often as the 
first gets £3, the second gets £5, and the third £7. 
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lit ia evident tbat if we take the fifteenth pairt, that is, the part 
designated by the sum of 3 + 5 + 7, aad give the first 3 parts, second 
6, and the third 7 parts, ire shall have done what was required. 

» £3, the fifteenth part 

•3+6+7 

Then £3 X 3 » £9, the share of the .first 
£3X5 = £15, „ „ second. 

^3X7 — i;21, „ „ third. 

Ex. 13. ^ If £433 7s. be pud in orowns, ha^-crowns, shillings, and 
sizpenoes, of each an equal number, how many coins of each kind 
will there be ?*' 

Here 1 orown + 1 half-crown + 1 shilling + 1 sixpence = 10 + 
6 + 2 + 1 = 18 sixpences, and £433 7s. — 8667s. = 17334 six- 
pences. There will be as many coins of each sort as 18 sixpences 
are contained in 17334 sixpences. 

.\Ans. ^ 17334^18-963. 
Ex. 14. From Dublin to Belfast is 101 miles; how often will the 
wheel of a railway carriage, which is 2j yards in circumference, 
turn in this distance ? 

It is evident it will turn as often as 2} yards are contained in 101 
miles. 

Since 161 miles = 101 X 1760 as 177760 yards, we have 
2J) 177760 
4 4 



11 )711040 



64640 Am, 



MiSCELLAlTEOUS EXBECISES IN ^HE I^BVIOUS EULES. 

XIV. 

1. How much does a collector receive in 2 yeami, his weekly collec- 
tion being £7 43. 3d., and find his commission at Is. 8d. in the £ ? 

2. What sum will a labourer earn in 313 days, his wages being ll|d. 
per d*y, and how much will he earn in 16 weeks ? 

3. Divide the difference between a guinea and a crown by 128. 

4. From one thousand pounds take £982 14s. Oid., multiply the 
remainder by 67, and divide the product by 19. 

6. Divide £100 between two persons, giving one £4 13s. 9d. more 
than the other. Find one-twelfth of the difference of their shares. 
6. Multiply £16 10s. 9d. by 4^. divide the prednct by 13}. 



7. Bedoee 6 ewts, 5 stt, 7 lbs. to llM..aiid.di^^'tl^)rMiiU \f 14* 

8. How long will £iS 19<. 1^ pay a labourer -wlw t9ifm l.Oid* per 
day? 

9. How much was gained by seUing a quantity of oats for £170 7«. 
4ff. which was pnrehased for J6li8 I0«. 10^ f 

10. What ground, M 4f . £^. per aqaave perdi, oan be rented for 
£523 Us. 4(2. ? 

11. What quantity of tallow, at l^tL per lb., conld be purchased for 
£27 18«. 9d. ? 

12. Bon^t 59 horses for £1040 19«. T^d, ; what was t]ie cost of 
each? 

13. How many doQan are there in £30 2f. 3<f., each dollar being 
worth 4.$. 1^? 

14. From 347 tons .13 enstsv 2 ^rs. 23 ll)S, M^e^l^^iOSS 15 cwts. 3 qrs. 
25 lbs., and divide the remainder by 50. 

15. What annual iqcome would enable a person to expend 4«. ^ 
per day, and save £2 68, lO^d, per iponth? 

16. ¥rhat was the salary of a person i«ho piud(£l7 \Q$^ ineom^M 
when this tax w|ui lid. in the pound ? 

17. How many shirts can be made from,$0 ells ,of linep, (^fu^jx /sj^j^ 
requiring 3 yds. 3 qrs. ? 

18. How much loaf sugar, at ,Qd per lb., is eqpn^^ent in-yaliie'to 
30 sts. of moist sugar at 7& lOJ. per stone ? 

19. How many dollars each equi^alAQit .to,4«. 2]M« shop^d be received 

for £105 4'. 2^.? 

20. The price .of a q^^antity of brjPftdclA^.Ht l^Oif . $4. pi»r yd. is 
£26 12«.,liow.much doe9 U contain? 

21. What will bo the.cost.ofLi^e^Tig 9 acres of po^tpef at 6^. per 
St, when 20 sfs. are re^pi^ed for SOperohee? 

22. Biyide £300 18«. 10^. between two indiyidoals, giving -fm 
£50 12& 6d. more.than the other. 

Tidewaifen, jpc. 

23. Add £491 16«. 9d,i £272 15«. 6^.; £889 Vs. lO^d.} £647 
19«. 2f<f. ; £898 16«. 7(f.; £563 16^. I0{d.i £770 Os. 5}(f.; £945 174^ 
7d. ; £240 138. 9JJ. ; and £150 10s. together. 

24. In 50 acres, how many sq. inches ? 
2& In 3 leagues, how maxiy inches? 

War Department 

26. Beduce £43 11#. 9}<f. to fishings. 

27. Find the number of ounces in 1 8 tons 9 cwt9. .3 q;i«. IkJ^ 
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28. If 1 yard of cloth cost IBs, e^d., what will be the price of 8S| 
yds. at the lame rate ? 

Po9t Office, 

29. Find the Talae of 120 doz. of candles, at 9«. 9^. ptr doc 

30. Find the price of 137 articles, at £1 17«>^ 6^ euch. 

31. In 42 mis. i fur. 3 pis. 4 yds., how many feet ? 

Excise. ^ 

32. Subtract 169 lbs. 6 oz. 14 dwts. 17 grs. from 187 lbs. 9 os. 18 
dwts. 20 grs. 

33. l>ivide 467 tuns 3 hhds. 26 gals. 2 qrts. 1 pt by 6. 

* 

Prt^posed to those who are to know * Elementary Arithmetic,* excq^t 
Letter-Carriers and Rural Messengers, 

34. A sam of £10465 was divided between two persons, so that one 
had £547 10«. more than the other ; what did each receive ? 

35. If a man rows at the rate of 7 miles an hour with the stream, 
the rate of which is 2} miles, how fast will he row against it ? 

36. A person mixed 8 lbs. of tea at 35. 6d., 10 at 3«. ^d., 12 at 4s, S<f., 
and 10 at 4s. 6d,, and sold the- mixture at 4^. Sd. per lb. ; what did he 
gain out of the whole quantity ? 

37. If 120 dollars be. given for 111 crowns, find the value of a 
dollar ? 

38. A man borrowed a plough^ for which he was to pay 7id. for 
every working day he kept it^ on Saturday, the 13th March, 1869 ; 
he returned it on I4th May following. How much had he to pay ? 

39. How often will a wheel, 3^ yds. in circumference, turn between 
London and York, the distance being 198 miles ? 

40. How many solid yards, feet, and inches, are there in 175983 solid 
inches ? 

Police Courts, Prisons, 8fc, 

41. Beduce 4 ac. 20 pis. to sq. feet 

42. How many miles, furlongs, &c, are there in 174082 Inches? 

43. How many lbs. oz., &c., are there in 228908 grs. of gold ? 

44. Beduce 4 miles 3 fur. 4 pis. 5 yds. to inches. 

45. In 327471 oz., how many tons, cwts., &c. 

Committee of Council on Education. 

46. There are two mountains such that if 126' ft are added to 4 
times the height of the lower one, the sum is half the difference be- 
tween their heights. Given that the lower one is 441 ft high, find 
the height of the other. 
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47. Wliat IB the length of the longest day where <he svn irises on 
that day at 3 hrs. 49 mins. 51 sec. ? 

Surveyorahip of Toaes.. 

48. Reduce 14 tons 7 cwts. 1 (jr. to ounoea. 

49. In 3784593 inches, how many miles ? 

Constabulary 

50. In 6 tons 7 cwts. 3 qrs. 15 lbs., how many ounoea? 

51. If a man rows 10 miles in 2} hrs. against.ihe stream, the rate of 
which is 3 miles an hoar ; how long would he be in rowing 5 miles 
with the stream ? 

52. In 1721793 inches, how many miles, furlongs, &c.? 

53. Find the circumference of a carriage wheel which rcYolves 1848 
times in a journey of 3^ miles. 

Where Candidates are to kntw * Vulgar and Decimal Fractions* 

54. Reduce 6 miles 5 fur. 7 pis. 2 yds. to feet. 

55. In 767914 sq. inches, how many yards, feet, and inches? 

56. Reduce 36 miles 3 fur. 36 pis. 5 yds. to feet. 

57. Reduce 63 cwts. 2 qrs. 5 oz. to drachms. 

58. Reduce 14 lbs. II oz. 11 grs. to grains. 

59. Reduce 787312 drachms to cwts., qrs., &c. 

60. Reduce 13 yds. 5 Jt. 19 in. (cubic measure) to inches. 

Various Depajtments, 

61. How many feet are there in 9 miles 3 for. 6 pis. 1 yd. ? 

62. How many lbs. of silver are there in 270 spoons, each of which 
weighs 1 oz. 13 dwts. 8 grs. ? 

63. In 1847 638 inches, how many miles, &c. ? 

64. How many francs, at 9}i. each, are there in £693 14s. 9dL ? 

65. Reduce 46 lbs. 3 02. 2 dwts. 2 grs. to grains. 

66. Reduce 17 tons 13 cwts. 1 lb. to ounces avoirdupois. 

67. In 537086 inches, how many miles, furlongs, &c. ? , 

Admiralty, 

68. In 36'84£371 OZ. ayoirdupois, how many tons, cwts,, ftc? 

Various departments. 

69. In 259566 lbs. ayoirdupois weight, how many torn, ewtSi, 
and qrs.? 

70. In 1749134 seconds, how many^weeks, days, &c.? 
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71. In 0503707 pKdis, Iiow immy qpiortora»;biiahel8, &o. ? 
• 72. In 120505 square feet, how msaxy iM;re0»i&c. ? 

73. Reduce 3 square miles, 3 roods, 3 poles, to square feet. 

74. Find the value of 47 sq. yards of carpet, at 9d. per sq. foot. 

75. A farm of 329 acres produoes 11 bv^ola of oom per acne ; find 
the value of the crop at 6s. 6d. per <quariar. 

76. By an increase of the income t^;^ irora Sd. to 7d. in the pound, 
a person would lose £84 78. 6d. ; find his income. 

77. A bar of gold, .at.£4T40. 6d. per Qini«e, is« worth J340 12 9}d ; 
fi^d its .weight. 

78. Find the mumber of y»r4s in 42 jneoee of .cl^th, each contauuitg 
40 yards 30 inches ; then find the value of the whole at 5s» ^d. pereU. 

79. Bring 1392 tons 18 owts. 2 qrs. 25 lbs. 7 oz. 15dr8. to drachmB, 
ttfid find the value of the result at^d. .for^very 2 idcachms. 

80. How many half-crowns, shillix^gs, and farthings, of each 
an equal number, are there in £338 ? 

81. A grocer buys 200 lbs. of sugar «t &J4. pwib. ; ^^lat does it cost 
him ? At what price per lb. miKst he sell it to clear £1 ISs. 4d. ? 

82. Express 4040789 grains in pounds, ounces, ,pennyweighta» &c. 

83. At the International £)jUiibitien, .£2857 15s. was received on a 
day on which the cost of admission was, Is. ; how XQany muat be ad- 
mitted on a half-crown day, so that the receipts. mfty be doubled? 

84. A person buys 758 articles at ^3a 6d. each, and 534 ixiore at 
3s. 7d. each ; he sells the former .at 4^. IDJd^ aud the latter at 
48. 4}d. each ; find his entire gain. . 

85. Reduce 5 ac. 2 r. 11 pis. 7 yds. 5 ft, 29 in. to inches. 

86. State the rule for finding the true remainder in dividing by a 
composite number : and divide, by means of factors, 7865327 by 105. 

87. A bankrupt owes £9075 10s. ; he pays 3s. 4d. in the pound ; 
find how much his creditors lose. 

88. The bounty money for 1408 recruits is £13 per man, but from 
this is deducted £6143 178. 4d. for clothing, how much does each 
man receive ? 

89. A person buys 22 cwt. 2 qrs. of sugar for £48 198. OJd., how 
much does he gain or lose by selling it at 5d. per lb. ? 

90. A person bought 97 tons of iron for £840 17s. 4Jd., find its cost 
per ton ? If it rise ll}d. per cwt., find his gain in selling the whole ? 

91. Divide £1520 among A, B, and C, so that B may have £100 
more than A, and £270 more than B. 

92. If 451 tons of copper ore are exchanged for 8003 tons 17 cwts. 
1 qr: 7 lbs. 6 oz. of iron ore, how much iron ore is given for every 
ton of copper ore ? 
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93. Find the inoome tax on £7980 10s. afc 7d. in the p<niud ? 
9i. By whaJk number should X27 178. 10}d. be multiplied to make 
it JS13500 lis. 6d. ? 

95. Find the value of. 3546 pieoes of cloth at £1 6$, 7}d. each. 

96. If the solar yei^r contains 365 days 5 honn 48 nunates and 
57 seconds, how many seconds in 25 years 25 days? 

97. Beduce 17 qrs. 7 bus. 3 gak. 3 qrts. 3 ptirtB to pintii and find 
the value of the result at l^d, per pini. 

98. A purse containing < £78 7s. 6d. mode up of a certain number 
of sovereigns, twice as many hatf-sovereigni, and 3 times as many 
half- crowns^ find the' mnnber of half 'Crowxis ? 

99. Incomes under £200 a year pay inoome tax after a- deduotion of 
£80 ; find the largest^ tax such incomes can pay on an exact number 
of pounds at 5d. in the pounds 

100. A man can buy a white hat which lasts 4 months for 4s; 6d ; 
he can buy a black one which lasts 9 months for 10s. 6d., which 
shoold he wear T What is saved in 3 years by wearing the cheaper ? 

101. If the moon moves forward in her orbit 57° 13' 18^ in<13 days^ 
find the distance she moves in <me day ? 

102. If the pendulum of a certain clook vibrate 47 times every, 
minute, how often will it vibrate in 196 days 49 minutes ? 

103. A British merchant ow«s 2020 f mncs to a Paris merchant, 
and 3035 dollars to a New York merchant, how much will discharge 
both debts, the franc being worth O^d. and the dollar 4s. 6di T 

104. Beduce 41601764330 sq. inches to acres, AOi ; subtract 29 
acres 25 yards 5^ feet from the rssult, and find one'thirty-second 
part of the remainder ? 

105. How often should a coach wheri 7 feet 9} inches in circum- 
ference turn in passing over a distance of 42} miles^ and in what time 
will it perform the journey, the rate of drindng being 8 miles an 
hoar? 

106. If a merchant give 795 yaardv of cloth wortb 7s. 9jd. per 
yard for sUk worth 18s. 9|d, how many yards of silk should he 
receive, and what ia its value.? 

107. A person travels 378 miles 1120 yards in 8 1 dayi^ find how 
far he travels each day supposing his rate uniform? 

108. A person gave 240 gallons of wine, worth 2 guineas per 
gaUon, in exchange for 224 barrels of ale, what should the ale be 
worth per barrel ? 

109. Find the rent on 8 farms of land, 4 containing 10 ao. 1 rd. 
20 plfl. each, and the others oontaining 8 aa 3 rds. 20 pis. each, at 
£1 78. 9d. per acre? 
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110. The latitude of St. Paurs in London is 51^ SO' 49^ and that 
of St. Peter's in Rome 41^ 53' 54''', what is one-fifth of the difference, 
and what one-fourth the sum of th^ latitudes ? 

111. Divide £55 6s. lO^d. equally among 35 persons, and find how 
much 3 of them will receive. 

112. Add together ] of a square mile, | of an acre, and 98 square 
yards, giving the answer in square feet. 

113. Bring 875679 chains 25 links to miles, furlongs, &c 

114. Bring 7658 square chains 625 links to acres^- roods, &a 

115. A spirit merchant mixes 4 gallons of water with every 17 
gallons of spirits which cost him 3s. 9d. per gallon ; at what price 
per gallon must he sell the mixture, in order to gain Is^ 6d. per g&L ? 

116. Divide £328 3s. OJd. between A, B, C, and D, giving A £3 as 
often as B £5, as often as C £8, and D £9. 

., 117. How much time, in the course of 33 years, will a person, who 
rises at 5 o'clock in^ the morning, gain over another, who rises at 8 
:>'clock, supposing both to go to bed at same hour, and a year to be 
365idays? 

lia Find the cost of 256 lbs. of tea at 3s. ^d, per lb. If 16 lbs. 
of it be spoiled, how much is gained by selling the remainder at 4s. 
l}d. per lb. ? 

119. The pound troy contains 5760 grains, "and a pound aVoirdu- 
pois, 7000 grains ; find the number of lbs. troy equal to 78 lbs. 4 oz. 
avoirdupois. 

120. A bankrupt owes £2225, and pays a dividend of 6s. SJd. in 
the £ ; after 6 months he pays an additional dividend of 4s. Sjd.; 
how much is stiU due to his creditors ? 

121. How much water must be added to a cask containing 80 gals. 
of spirits at 14s. a gal., so as to reduce the price to 10s. 6d. per gaL? 

122. An equal number of men, women, and boys, earned £24 15s. in 
6 days, the daily wages of a man being Is. 4d., a woman, lOd., and 
a boy, 4d. ; how many were there of each ? 

123. A purse and its contents are worth £1 Os. 3d. ; the contents are 
8 times the value of the purse ; what is the value of the purse ? 

124. A cask of wine containing 38 gallons was bought for £25 ; by 
leakage, 8 gallons were lost ; at what price per gallon must the re* 
mainder be sold to gain £2 lOs. on the whole ? 

125. In a school of 600 children, there are 18 more boys than girls, 
and the number of boys and girls is together double the number of 
infants ; find how many boys there are ? 

126. If oranges be bought at 20 for a shilling, how mu^h wiU be 
gained by selling 3000 of them at lOd. per dozen ? 
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127. If 87 quarters of com be divided asbequally as poodble, among 
139 horses, no smaller measure than a pint being used ; what quantity 
will remain after the distribution ? 

128. Two shepherds owning a flock of sheep agree to divide them 
equally between them; one takes 72 sheep, and the other 92, and 
pays the former £36 ; find the value of a sheep ? 

129. If the telegraph posts be 88 yards apart, and one is observed 
to pass tiie window of a railway carriage every 3 seconds, find the 
rate of the train per hour ? 

130. The lb. avoirdupois being equal to 7000 grains troy, convert 
35 lbs. 8 oz. 7 dwts. 17 grs. troy into avoirdupois weight ? 

131. A person expends £1000 in the purchase of raUway shares, at 
£12 17s. 6d. each ; how many shares does he buy, the expenses of pur- 
chase being £S 128. Gd T 

132. A person holds 350 acres of land, for which he pays a tax of 
38. 6d. per acre, and a com rent of 100 quarters of wheat, and the 
same quantity of barley, oats, and beans ; find the cost of his land 
per acre when wheat is 38s. 9d., barley, 27s. 4d., oats^ 17s. 4d., and 
beans, 33s. lOd. per quarter T 

133. If the mean solar year be 365 days, 5 hrs., 48 m., 57 sees., 
show how much 400 such years differ from calendar years, viz.; 303 of 
365 days each, and 97 leap years of 366 days each ? 

134. The Irish sq. pole is equal to 49 sq. yards, the English 30} ; 
find the quantity of land in Iiish measure ss 367 ac. 2 rds. English* 

135. A truck with its load of 128 equal packages, weighs 2 tons 
2 qrs. 4 lbs. : if the truck weighs 1 ton 1 cwt. 1 qr., find the weight 
of each package T 

136. Divide £16 2s. 6d. between three persons, such that the 
second may have three times as much as the first, and the first twice 
as much as the third. 

137. If a machine cuts 120 shingle-nails in a minute, find how many 
gross it will cut in 47 days 7 hrs., if it be at work 10 hrs. a day. 

138. If the value of a sheep be £1 I7s. 6d. find the price of an ox, 
80 that by giving 80 sheep in exchange for 12 oxen I may gain 
£13 3s. 9d.*? 

139. If 27 bullocks worth £13 14s. eaoh, and 140 sheep worth 36s. 
each, serve 4146 soldiers with meat rations for 9 days ; find the daily 
cost of meat rations for each man ? 

140. A person has 4988 francs worth OJd. each, the same number 
of dollars worth 4s. 24d., and half as many rupees worth 2s. l^d., and 
one-fourth as many Spanish reals worth 2^d. each. If he receives 
£1500 for all of them, how much does he gain or lose ? 



72 THS CIVIL SfiRVICS AEItfiltXTIO. 



VULGAR FRACTIONS. 

61« A FRiLGTiON is fMi expressiou for » pari or pa^ts of 
anTthing comidered as a whole. 

XfracHon may be either greater or less than a tmtl^; if 
it be one^halfoi ten it is equal to Jive units, 

A fraction is expressed hj means of two nUiflbers* placed 
one over the other' with a line between them. 

Thus, ^ f , f , read, one-half y two'thirds^ ei^ht-ftfths. 

The number below the line is. cidled the DenomincUor, 
because it shows the number of parts into which the whole 
or unit is divided. It gives the name or denominatioti to 
the fraction^ jnst as cwt. gives the name hundredweight to 
anj number after which it is written. The ntimber above 
the line is called the Numer(Uor, The numerator shows or 
enumerates the noiaber of pairts expres&ed hj the fraction. 
If we divide anything intb four e(|aal parts^ we eiipl*ess three, 
of these parts by the fracibion ^. The namenatdr and deno- 
minator are called the TerTns of the fraction. 

62. A fraction corresponds to an example in division 
before the process is performed, the numeriUor correspond- 
ing to the dividend aud the denominator to the diviaor. 
Therefore the tbUs or issai* taluk of any fraction is the 
^tfo^^^obtMBed'by dividing its numerator by its denomi« 
nator. Hence, the gri^ater the numerator in comparison 
with the denominator, the greater the value of the fraction. 
For, the more parts we take of anything, the greater ntust 
be the particular fraction used to express these parts. 

Increasing the numerator, the denominator remaining the 
same, increases the value of the fraction : it increases the 
number of parts ; or, which amounts to the same thing, it 
increases the dividend^ the divisor remaining the same. 
Increasing the denominator decreasoi the value of the 



one 


!««» 


iof2 , 1 1 



fraction ; as it makes a greater number of partfl» each part 
must be smaller. It. increases the diyisor> the dividend re- 
maining the same. 

The terms of a fraction may b^ both mnltiplied or both 
di^dded bj the same number, without affecting the Talue of 
the fraction. The q[uotient will remain the same,* therefore 
the value of the fraction will not be changed. For, f =fj 

Two^thirds of one is equal to onc'third of two, as may be 
understood from the illustration. 

For, I of a shilling »&/., and 
8dL=oae-ihird of a4c2.»Qr 2 shil;- 
lings. 

In the same manner it may be shown that ^ of 1 =^ of 2, and f of 1 
=Jof3, &c. 

63. A PBOFEB FRA.CTION has its numerator less than its 
denominator : — |^, |^, |, are proper fractions. 

An IMPBOPEB FBAGTiON has Its numerator equal to or 
greater than its denominator, and is equal to or greater than 
a unit :. — ^, -f, ^, afre improper fractions; 

A SIMPLE praOtion represents a part' or parts' of one or 
more units ; as we have aeen> f may* be cotisideired f^of 1> 
or ^ of 2. 

A COMPOUKD FBACTiON represents a part or parts of a 
fraction, and is known by having * of interposed ; as, -^ of 
79 7 of ^, &c. It bears a similar relation to a fraction that 
a simple fraction bears to a whole number. 

Observe tbat the j- to lihe left is a xnxTt: 

divided into two parts, each of j" " "'"' T ^"^T i i j 

which represents Hie fraction J of ^ — * ' ' ' ■ ^ ' ' ^ ' ' ' 

^. A|;ain, since j^ of a 8hiUtog«>8e?., and one-half of ddLa^i^, and 
\yi. »| of a shilling, therefore i of J==:i^ 

A MIXED KUMBEB consists of a whole number and a frac- 
tion ; as, 3i, 2|, ^J. 
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A COMPLEX FKACTiON represents a part or parts of a 
fraction, of a mixed number, or a fractional part of a 
whole number ; as, 
f 4 £^ ^of8 

4 I 4 J 2 + i 

The first means* that one-fourth of ] is to be taken, and not J of 1. 
The second expresses 4 + |^ and not { of 4. Thej will be easily 
understood from the following explanation. 

Since | of a shiUing-8i., 25! 

l-8d:-r4=2A-iofa8|iilling, LLj 1 J 1 ! 

therefore I-}. Also^ { of a pound-lSf, id., and 13«. 4d-i-4 «8«. 4d. 
k| as before. 

BsDUcmoK. 

64. To reduce an improper fracHon to its equwdUM 
whole or mixed number. 

Bulb. — ^Divide tHe numerator bj the denominator, the 
quotient is the whole number ; under the remainder (if any) 
write the denominator, in the form of a fraction. 

Ex. 1. Reduce y and {{ to whole nunbera 

Here, 15-r4-8-l-Sr.-S} Ana. And, 14)79 (5j^ Ant, 

70 



Bbason. — The denominator shows the number of parts to be ^ken 
to make up a unit; therefore, as many parts must be put together to 
make 1» as there are units in the denominator; this is effected by the 
rule. Since the operation of division does not alter the nature of the 
quantity divided, the remainder is a part of the f^yen fraction, and is 
expressed as such by writing the denominator under it. 

XV. 

Reduce to whole or mixed numbers: — 

1. V.V.* «.%*.»8^«Jp. 

«.HP.»IP.W. 4.Y.W.W. 
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65. To reduce a mixed number to its equivalent improper 
fraction. 

BxTLE. — ^Multiply the whole number bj the denominator 
of the fraction, and to the product add its numerator ; under. . 
this sum write the denominator of the fraction. 

Ex. 1. Reduce 141) to an improper fraetioD. 

so 

431, Hioi ^ Am. 

This rule is the reverse of the preceding* The reason w 
the same in principle as that for the revet'se operation. 

Reduce to hnproper finetionst — 

5. 7|, 7|, 18f. 7. 18i?, 7(4, 69^. 

6. 129i|, 141, 5}. 8. 3^, 16^, UdH{. 

66» Any number may be written in a fractional form bj 
putting 1 under it for a denominator. 

We may give a whole number any denominatori if we- 
first multiply it by that denominator. 

For, 8«8x|»V>^dl0»V^i also, 20-20 xf-.l|fi. 

9. Reduce 19, 10, 8(9^ to fractions whose denominators shall be 11^. 
17, 29, respectively. 

10. Reduce 27, 39, 165, to fractions whose denominators shall be 89^ 
46, 57, respectiyely. 

We may also reduce a fraction to another fraction having 
any denominator, if the denominator of such a fraction be a 
factor of the number to which it is to be reduced. 

Thus, \ can be brought to a fraction whose denominator is 16 ; since 
16 »4 X 4, we have merely to multiply the terms of the fraction by 4» 

and we have -; — i^A* 
4x4 " 

"We cannot, however, reduce :^ to a simple ftvction whose denomi-^ 
aator shall be 18, since 4 is not one of the fiEictors of 18« 



1 1 
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We may reduce ^ and {.to equivalent fractions, having 48 fbr deno- 
minator. For, J=f| (multiplying the terms by 24), and f «}| (molti- 
plying the tenns by 6), 

67b If one number divides another without a remainder, 
i<i is said to be a heasube of that other. 

A Measure is another name for Factor. 

J£ any number be a measure or factor of two or more 
<otiher8) it is called a common measure of them ; that is, a 
rmeaaure common to them. The numbers 12 and 18 have 
.each die following measmres >— 12 has 12, 6, 4, 3, 2 ; 18 
has 18, 9, 6, 3, 2. Therefore 12 and 18 have 6, 3, 2, 
.oemm^m measures* 6 is their greatest common measurej 
that is^ the gneatost measure common to them. 

68> To find the greatest common measure of €m^ ixia 
numbers. 

Rule. — 1^. Divide the greater number by the lea6^ 
divide the less by the remainder ; continue the process, 
always dividing the' preceding divisor by the remainder, 
until there is no remainder. 

2^. The last divisor will be the greatest common mesr 
tsure.* 

Ex. 1. Find the greatest oonmoii meaBore of 12 and 18. 

We divide by 18, and get 6 for remainder } tre 12)lg(i 

*then divide 12, the first divisor, by 6, and find no 12 

•MftiMtidei': tiicsefbie 6 is the greatest c(»nmon ~6M2C2 

vneasure of 12 and 18. |i| 



* "M^re ip« prove th« nuon of fhe ml« it it neoMiary to show s— 

I. * If a dumber meanire two other nambers it will measure their uim and dilDsreooe. 
Thus, 4 is a measure of 12 and of 20, it is a measure of 32=>12'('20^ and abo a measure 
of 8=20— 12. 

II.— * If one number nuoiure another, it will measure any multiple of that other.' 
(A multiple of a number is its product when npittlttplied bj any number.) Thus, 4 is 
• measure of IS ; it is also a measure of 24=12x2; and of 86=12x3. 

lit. The greatest eetmmommeatare that two or mote Bomber^oan hsve Isthe kiit 
of those numbers. 

To find the a. c« M. of 72 and IK. The a* c. M. these two numbers 
eaa hare is 72 (III); hence, if 72 measures 156, it is their o. c. v. We 7» li^ (2 
•ad bf trial that 72 doea net measure 156; therefore their o. c. k. is -=i^ 

Jess than 72 (otherwise it would not be a comrmon measure). In trying ^^11^^ 

If 72 moasurct 156, that is, la dlvidiiir btr 72, we hove divided 156 Into ^ 



XV. 

Find the greatest common measure of : — 

11. 06 add 154 ; and of 195 and 819. 

12. 378 and 1467 ; and of 18996 and 29981 

13. 365 and 7345 ; and of 1964 and 78688; and of i|» 2^, 4^ sad 

For more than two numben. 

Bulb. — Find for two, then of this measure and a thirds 
and 80 on. 

Find the greatest common measure of :^- 

14. 12, 42, and 66 ; and of 19, 57, and SSa 

15. 324, 612, and 1032 ; and of 96, 216, 88, and 16. 

16. 14, 70, and 1484 ; and of 8128, 14816, 75288, and 8472. 

69. To reduce a fraction to its lowest terms, 

HuLB I. — ^Divide the terms of the fraction hj any eom- 
mon factors ; the new terms in the same manner, and so on, 
until terms are obtained which have no common factors. 

RuLB n. — Divide the terms of the fraction by their 
greatest common measure. 

Ex. 1. Reduce i^ to hs lowest terms. 

^«^ T?s»fl-M»'f4*7 '^'i^ ^^ result is foand hj dividing by 
2 continaally. But we might haye divided by 4, or by any other com- 
mon fiictor. 

The greatest common measure of 48 and 112, we find is 16 ; then 
dividing the terms by 16, we get f, as before. 

The following observations will be found useful in finding 
coimnon factors : — 

1. All.eyen numbers are divisible by 2 at leust. 

2. All even numbers are divisible by 4. when the number 
expressed by their last two figures is divisible by 4. 

two parts; one it a multiple of 72, the otlier (19) is the difference between that multiple 
and 156. Whatever measures 144 and 12 will measure 156 (I.)* but theo. c. M. of 144 and 
12 may not measare 72 ; therefore, instead of trying 144 and 12 we try 72 gnd 12, as we 
know the nun^er that measures 72 will measure 144 (II.)« Now, the greatest measure 
tbatTSand 12 can have is 12 (III.), which we find will answer. It is obvious that 12 
U the o. c. M. of 72 and 106, since the greatest possible measure was tried in every case. 
In dividing the greater number by the less, that mvlHpie of any divisor m«y be taken 
viridi oomes nearest the dividend, whether greater or less than it. We m^y divide 
any divisor and its corresponding dividend by oonunon factors, at any step during the 
prooesa See Appsmdix, page 288. 
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• 

8. A namber is divisible hj S, if its units* period be di- 
risible bj 8. 

4. An equal number of cyphers cancel when numbers end 
. in one or more cyphers. 

'5, Numbers ending in or 5, are divisible by 5, and 
no others. 

6. J£ the sum of all the digits of a number be divisible by 
3 or 9, the number is divisible by 3 or 9. 

7. A number is divisible by 11, if the sums of the alter- 
nate digits be equal, beginning at either right or left ; or, 
if one sum exceed the other by 1 1, or 22, 33, &c.* 

XV. 

Aedace to their lowest terms: — 

19 TS 48 gTa 10 8544 48018 g50«8 

*'• Iei» TW» l4B«* **• 5508* I?SSoS6* Sfoll' 

1ft 18a8: 1678 T958 nf\ 49 1885 1S088 

•*0« ftilOa* IffSS* 575i» ^^' 29i» ia5I» 15444* 

Ptoposed in various DepartmetUt. 

21. Reduce f§|§, to its lowest terms. 
22* t* ?ifi^ to i^ lowest terms. 
^^ f> tilH* to ^ts lowest terms. 

The Least Common Multiple. 

'70* When a number is tk factor of another number, it has 
'been called a measure of that other. 

A number is called a multiple of any of its measures or 
factors. Thus 12 is a multiple of 6, and of 4. 

* Rbamm^— 1. This is self-evident. 

t. Since 100 is dlTisIUe by 4, any number of hundreds It dirisible by 4. But any nom- 
bar may be considered as a certain number of hundreds + the number expressed by the 
flgures in its units* and tens' places. Therefore if these last be divisible by 4, the entire 
•omber must be dtrislble by 4. Thus, 172S=17004>2S ; 736s700-|>36. 

%, The reason of this is similar to that of the preceding, only say 1000 inalead of 
100, and 8 instead of 4. 

i. This is obvious. 

"i. Go over the Moltiplication Tablb by 5. 

QL Every number Is equal to two other numbers, one of which Is a multiple of 9 and 
<1m other the sum of its digits; thus. 324=3xl00'|>2xl0-f 4, and since lOaf-fl. 
100a99-t-l &e., we have, 324=3(99-|>l}+iK9-l-l)+4«297-l-18-(-3-|-2-|>4a:SI6 (a multipla 
'X 0)<t9 (the sum of the digits). 
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When a number is a multiple of two or more others, as 
12 of 6, 4, and 3, it is called their Common Mukiple, The 
numbers 6, 4, aud 3, have also 24, 36, 48, &c., common 
multiples. A prime number is one which is divisible only 
by itself and unity, as 7, 11, 13, &c. 

?!• To find the Letut Common Multiple of numbers. 

Rule. — P. Place the numbers in a line ; strike out those 
which are measures of any of the others, then divide by a 
measure or divisor which will divide as many as possible 
of the given numbers. 

2^. Set down the quotients and undivided numbers. ■ 

3^. Proceed in the same manner with the quotients and 
undivided numbers, until no number can be found to mea- 
sure any two of them. 

4^. Multiply together the undivided numbers and the di- 
visors used : the product will be the least common multiple* 

When numbers are all prime to one another, their pro- 
duct is their least common multiple.* 

Ex. 1. Find tbe least common multiple of 6, 13, 9, 18, 24, and 30. 

In this example 6 is a measure gv ^ -« ^ jg 2^ 2^ 

of 18, 12 of 24, and 9 of 18, con- <— Lii3 -___,^ ^ ^ 

seqnently they are struck ont ^^ ^^ 1^^^^ ^^^^^ ^^1^. j^ 

Now, 6 will measure the three* 

numbers 18, 24, and 30, hence we divide by 6, and write the qnodents 
3, 4, and 5, no two of which can be divided by any number. Then we 
multiply 3, 4, 5, and the divisor 6 together for the u c m. 

Ex. 2. Fmd the i.. c. h. of 24, 10, 33, 22, 30, 18, and 45. 

In this example we strike out «v «< «w «» «« «« ,«, ^- 

M.U. *Mi.u» «;Aa«u^i« ^M oi,t ».« vub gj ^^ -^ gj 22 30 18 45 

10 because it is a factor of 30 : 2\ g — W 22 10 — S^Ts 

we divide by the common factor 4 x 11 x^ )l 15 x 2x3 = 

3. then strike out 1 1 because it is ggg^ ^^^ ^^^3^ ^^^^^^ mxAii^Xe. 

a factor of 22. Having divided 

by 2, the second common factor, we strike out 5 and 3 because they 

are factors of 15. Lastly, we multiply 4, 11, 15 (no two of which have 

a common factor), and the divisors used, 3 and 2, and their product 

3960 is the L. c. H. 

* The divisors used mwnthe prime to the numbers which they do not measure, for if 
not, the result obtained will not be the l. c. h. For instance, if one of the numl>ers 
vere 12, we could not use 9 as a dirlsor, since 12=3x4, and 9^3x3, the factor 3 is 
common to borh, and would enter twioe iuto the final product, and consequently came 
it to be three Umes the l. c.k. 
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BiBASOif <— vFhis ptocesB is merely using on« of the factors commoii to 
•ereral nii&iben instead of off the factom the same as itself : therefore, 
as only prime and common factors are used, tbe product is the leoMt pot- 
aible ; and since no fetors haye been omiitetL the product must be a 
multiple of aUihe numbers. 

72. To redueefiiaeiions to equivalent ones having a Com* 
, mon Denomtnator* 

Bulb. — GPind the least common multiple of all the deno- 
minators^ which will be the required commouideuoimiiator ; 
then proceed as in 66> 

This is merelj an extension of 66> and we proceed on the 
tome principle. 

Reason.— ^ We have seen that all the denominators must measure 
that denominator to which they can be reduced : hence the reason of 
liiende. 

Ex. 1. Reduce } and | to equivalent fractions haying the same deno- 
minator. 

Here, ^aft and |=} ; therefore { and § Aiu. 

In this- operation we multiply the terms of each fraction by the^sam^ 
number ; therefore we do not alter the value of any of the fracti«ns 
used. The multiplier for the teims of any fraction will always be the 
quotient obtained by dividing the least common multiple by the deno- 
minator of that fraction. In the fractions ^ and |, 6 is the least 
common multiple of 2 and d; tiien 6 -r- 2 » 3, the multiplier for ^ ; and 

6+3»2, the multiplier fbr §. Then liii««f, and iiil«|, as before. 

Ex. 2. Reduce ^, i, ^ ^, ^ to others having a common deno- 
minator. 

We write the denominators in a 

line, and find their least common mul- i __ ra x ^ ^ 

tiple 144, which is the denominator of |Z W 2)^ ^^ 16 18 

their equivalent fractions. We find l=-^ ® ^ 

the multipliers thus :~ 144 -,-2, the H'^^ 

denominator of the jQrst, « 72, the ts==Tci 
numerator of the equivalent to ^; 

again, 144-4«.36. For the third, we , ^^®° 2x8x9 = 144, the 

say 144-8=18, and 18 x 5«90, the ^' '^''""^ "*"^*^- 
Bumerator of the 'equivalent to { ; and 
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Bedace the following to their eqmvalMtt having the 
same denominator : * — 



**• i. I. f. i- W-f.A.I».fr 

AC 8 IT 4 19 

73. To express one quantity as ihefraetkm of another ^ 
the same kind. 

BiTLE. — 1^ Write the former as numerator, the latter jm 
denominator. i 

2^. If they are of different denominations, they must h% 
redneed to the same denomination, and for simplifieatioii 
the fraction reduced to its lowest terms. 

Ex. 1. What fraction of ISs. is 6«. ? Here ^a| An$, 
Ex. 2. What fraction of 2«. is 2^. ? 

' 2s. 24i 96/ »5^»»»- 
Reduce to the fraction of a pound : — 

29. 17«. 6^. ; ISs, 9d, } Is. lOyi. 

30. 2s, 9d. ; Is. l^d. ; 9s. 3d. 

Bedace to the fr-action of a shSling :~~ 

31. 9d, 7id,, 4^. 
Bedace to the fraction of a cwt :^- 

' 8S. 2,qr8. 14 lbs. $ 3 qrs. 14 lbs. ; .1 qr. 7 Ihs. 

Bedace to the fraction of an acre : — 

33. 2 r. 20 p. ; 3 r. 10 p. ; 1 r. 30 p. ; 8 r. 2S p. 

34. Express 2s. O^d. as a fraction of 4s. 9iiL 

85. Express £2 6s. Sd. as a fraction of £3 IBs, 4d. 

86. What fraction of £27 17«. l^d is £23 11«. 4}d? 

87. ^ind the L. c. M. of f^, 2^, 5, 6^, and ^. 

• It it Decestary that we should bo able to bring fractioneto the same denomhiatioxi 



or khid without altering their value ; for fractiont, like any other quantltiet, can 
neither be ^ded nor anbtracted when they are of different Unda. MaUug then 
haf « common denominator la reducing them to othen eqmU im valtiSt tat all oCthe 
nm« Wnd. By looking at f aodn^« cannot aay which la the gn^ter, fa*t aiM^tl^ 
f$, «Bd j^Bf?* we see at once thatgis the greater. 

E2 
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Addition. 

Case L 

74. When the fractions have a common denomkutior, 

BuLE. — Add the numerators together and under their 
sum write the common denominator. 

Ex. 1. Add } and |. Here we say 2 + 3 s 5, and write 4 the commoa 
denominator under it ; \^\\ Ans. 

Reason. — Since |«.«9(i., and one 

iii«=6d., wehave J + i«?d + 6rf.' 

-15<i«li«. Or, because }=i I J I i I i I *I«U 

+i + i. and i=i + i ; we have } 

+ }=i + J + J + J + J=J=lJ; compare this with the illustration. The 
fractions to be added should always be written as in 75, Ex, 2. 

• XVL 

Add the following :— 

Case IL 

75. When the fractions to be added have not a common 
denominator. 

Rule — 1^. Reduce them to others equal in value, and 
liaying a common denominator. 
2^. Add these others as in Case L 

Customs and Excise, 

Ek. 1. Add |. f, |, together. 

As we cannot add 4th8 to Sths, nor 
to 6ths, we must find a common denth \ 8 x 3=24 com* }«»if 
mtfuttor, 24, and reduce the fractions man denmninaiior f»if 
into equivalent ones having a com- i^s! 

men denominator, namely to 24ths. ii«2Jl 

Adding these we get }i=2ii4ji«. "*" * 
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Varioug DeparimentB, 

Ex. 8. Add together f, f, |, ^. I + f + I > ft 

The explanation is similar to that 40 -t- 45 -i- 48 + S5 

giyen in Ex. 1, and the work will he *" 50 

as the annexed. 14 



^ \^ 5 X 12^=60 common denominator, ""^^^^l- ^^'^ 



.IS 

5 



r 

In actual practice the denominators of the equivalent 
fractions are not usually written. 

Various Deparimentt, 
S. Add together J, ^, ^, ^. 

Post Office, 

4. Add the following |, |, and {• 

Excise. 

5. Add f , §, and | together. 
C „ { and $ together. 

War Office, 
T» Add together ^, ^, and }}. - 

Customs and Excise, 
8. Add |,.f, and | together. 
». >f |. ii ft and J together. 

Audit Offict. 

10. Add } and I together. 

Inland Revenue* 

11. Add together /,, f, and J. 

76« To add mixed numbers. 

Bulb. — Add the fractional parts by the rules gireo 
above, set down the fraction of the sum, if anj, and carry 
the whole numbery if any, to the sum of the whole numbers. 



84 THE GIVIL SBttTlCn AWTHMBTIC. 

Ex. 3. Add together 7^ ^y, -^, and 2f 

In this example the fractions ^x^ ^^ gi 9 ''j+ f? + 2? +2 

when added make 1^ ; we set — «9 + 42+27 + 60-r9( 



down the fraction l§| and carry 2 x)[| 9x7 = 126 126 

the 1 to the whole numbers, and c«»'^»^^«'»*'«*'°''- =9 + ffl=l(Ha- ^w 
find the answer 10^. 

12. i, 4i, v»cl I; also 3-^+2^ 4-ii. 

13. 11+^+^+2^1^; also 5|+lH+2i. 

14. f+4+lf+2^; also 174-+3H+li«+||. 
!«• 4+f+4|+l-j^; also 3f+J5V+^+4f 

16. ^+4+:^, and ^ of 7| ; also -H- of S^+^+i^. 

17. 3i+5|+l^+f; also 34.+7i+54i+T'f+lA, 

18. 6^+i+Vj+2A; also 3i|+||+^+7H. 
19- H+*+3i+lii; also l3^+|^+23J+7^f 

20. |+4+H+3^ff; also 3i^+14|+27:^5+i. 

21. |+2f+2i+^'V; alsol7^of2,ir-l-^of7f 

22. 3^1^+3^; also 67^+30f +3,|+li^. 

23. 4f+if+2i|; also 7Tlff+4|+7.^+23i|. 

24. 9|+li+l^+ii; also 16iJ+liJ+|+^. 

27. £79 19 9i 
64 . 4 4t^ 
19 17 7^ 
58 8 10 
94 16 6i 



25. £16 13 lOi 


26. 


£76 16 lOf 


17 19 llf 




77 19 7J 


69 U 9^^ 




56 3 ^ 


16 14 10| 




19 17 Hi 


19 9 7-^ 


» 


27 8 7J 



28. 45ii+Mi+3H-9A; also 4-gVJ-li+8|4- 

29. 69f +10^^+1+14^; also ^i5+3§4+3ifH4. 

30. 45f+49if+iJ+$ ef If+Hh+H+i- 
ai. 7i+6^!'y+13-t^l-lH4H«f+l-tH^ir- 
32. 4.^6^^5^^+4m+^5-fT+m- 
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subtbactiok. 
Case L 

77. TFhen the fractions have a common denomincttor. 

EuLB. — Take the numerator of the les8*fraction from the 
numerator of the greater, and under the remainder write the 
common denominator. 

Ex. 1. Prom | take |. 

Take ] from 5 and 4 remain, nnder which we write 6 $ 
then 1=1 Ans, _ 

RxAflON. — i«.«2dL, f-lOdLi hence |-}--10(2.-2d:»&iL»^»i 
as before. 

xvn. 

1. From I take f; alaoli-.^; 4- |. 

Case IL 

78. When the fractions have not a common denominator. 

BuLE. — ^Bring the fractions to equivalent ones haring a 
common denominator, thon proceed as in Case L 

Commisaariat, 

Ex. 2. Subtract ^ from {. 

In this question we find 24 the common denominator, i^li 
and the given fractions are (72) equivalent to |}-and jj • &~3i 
then 21 — 10 » 11, under which we write the common de- li yj^g, 

nominator. Or, since ) of a shilling » I J<f., }aioj</.> 
and tinee j^«.>Bld, ^»5cf. then I0^^5d,^iyi.—}^ as before. 

Inland Hevaaie. 

3. Subtract ^ from ^ 

Customs, 

4. Subtract { from ^ 



86 THE CIYO. SEEYICE ABIXHMETIG. 

79> To subtract mixed numbers. 

Rule. — 1?. Subtract just as in pence and fartliings. 

2^, Take care to borrow one when the fraction of the 
smaller number is greater than - the other fraction : this 1 
always must be considered as divided into the number of 
units expressed by the common denominator. 

Frofiaed where Fraetuma are to be knoum, 

Ex. 3. Snbtniet 5^ from 8|. 

As we cannot take ^ from ^ we borrow 1 From 8| —S^j 
from the 8 and call it i§ it« equiyalent We Take 5yg=5^ 
then say ^ from i§=t§ + T5 and ^ remain - 1. 2^ -= 2 J Ans 

We proceed in a similar manner in every 

example having a fraction in the subtrahend greater than that in the 
minuend. If there be no fraction in the minuend we subtract the 
numerator of the fraction in subtrahend fh>m the common deno- 
minator. 

(5.) 7|-5f J also 19^-12*; also ST^^- 3 ft-. 

(6.) le^-llj; also 5^-3^1^; also 7-^-41. 

(^•) I3V-J5 also 37^-19-^^; alsol3|i-lf 

(8.) 6-1^— 4J; also 5f— 3|; also 19|— lO^V 

(9.) 7^-5^; also 8^4-714; also 7*- 3^. 
(10.) S^U-Ui ^0 31-25 ; also le^iy-Ji. 
(11.) 18|-8i^; alsot-;JJ; also 5-^—3 -jly. 
(12.) 9J-6^; also 37^^-19^; also 30-jiy-3i. •! 

(13.) 32i-19f ; also 4J-|; also 12^-9^-%. '^ 

(14.) bi^li; also 41iJ--19f ; ako 33^— 17^. -^ 

(15.) 61-i\~18-fV; also 100^-53$; also 102-f\-2|f. 



I 
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(16.) lVff-7,V; also 114tV-96|J; also l^-^f 

(17)) 5^J-3f; also31|-18^; also 4^-3^. 

(18.) 27U-Q^j,; also(i+^5+^)-.j^; also (3A+5T*r) 

(19.) 34-2|i; aJflo(i+i-HM; al«o(Hfrt)~A. 

Multiplication. 

80. To mulHpfy fractions. 

Rule. — ^Multiplj the numerators together for the nume- 
rator of the product, and the denominators for its denomi- 
nator. 

Cuttomt. 
Ex. 1. Multiply f by {. 

Compound fractions are redaoed to Simph fractions in 

the same manner. 

Thiis|of|=|xH«=|; andtoff=txHA-f 

The operation may be contracted by diyiding any nnmerator and any 
denominator by common ftustors. Thiis^x^s^x4"}i fbund by 
diyiding the nnmerator of the first and the denominator of the second 
by 15, and denominator of first and numerator of second by 8. 

This rule includes the ipultiplication of whole numbers, for 2 x 3^ 
^ X |b|s= 6. It also includes the multiplication of a whole number by 
a fraction, or a fraction by a whole number ; in either case, we write the 
whole number in a fractional form and multiply. Thus, |x3»|x|» 
V«2i=S|, and 3 X §=1 X g, as before »2f 

It follows froip the method of contraction ezplaMcd above that 
vhen the whole number by which we are to multiply is a measure 
of the denominator of the fraction, we have merely to divide that 
ieuominator by the whole number for the product ; thus, 

81« In the same manner the value of a fraction of any 



t 
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quantitj can be found, by considering that quantity as 
numerator of a fraction, and tben multiplying the quantity 
by the numerator of the given fraction, and dividing the 

product by its denominator. 

* 

Thus, to find | of £3 ; we say £f x fajg^ «x£2 Bs. 

Bjf first prmeiplts, }of £3; here} of £S*'£S-h5^l2a.i tbexiefare 

Reason. — Take the example Jxf. Now, ^^x3»^+|+}«i by 
addition ; bnt we have seen that f is »^ of 3 ; therefore we have mul- 
tiplied by a quantity four times too great, and hence our product f is 
four times too great Now, | is the quotient of 3 by 2; this quotient we 
■till require to divide by 4 ; but any number divided by 2 and then by 
4^ is the same as if divided by 8; therefore | is the answer, which is 
a verification of the rule. 

Mixed numbers should be reduced to improper fractions^ 
and whole numbers written in fractional forms, before mul- 
tiplying. 

XVIIL 

Various Competitions, 

1- A^AJ aIso«fxfxni*Xj; also^xH. 

^. |X|; also Ax^x9|.x2|; also 13X2AX+XAXA- 

3. iof^xf; also2JXiX^YX4J; also 5|x3^. 

4. 2fx^; alsofxejxiiX^y; aUo ^^xSJx^X V- 

^- ioffx4; also3Jx2ix-^x6i; alsofof l|x2f xif 
of H. ' 

6. iof9xi; alsoSXifVxejxHx^; alsol2|Xl-f^ 

7. -JxH; also4JxJxltS:Xii; alsoT\x2Jx^XlOi. 

8. 22^X4|j alsof X4x4^X|Xlf ; alsof x^XlJXf 



J 
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9. Ifoltiply 161| hj 2f. 

CooMtednUary. 

10. Multiply 10^ by 8^. 

' Surv^for of Taxet, 

11. Multiply 18f by 5^. 

12. „ 13| by 19*. 

13. Multiply 9f by 8j^. 

14. „ lOf by 8}J. 

15. „ llfbySf 

16. „ llfbyTj. 

17. „ 42|byJ?. 

18. „ 9f by 5f 

19. What is the yalae of ^ of a goinea ? 

20. Find the value of } of £l + f of £2 lOt. 2d, 4 2} of 16«. 
2L Add together ^ of a pound, 3* of a shilling, and * of 

a penny. 
22. Multiply 19| by SJV* 

Division. 

^ 82. To divide one fraction hy another. 
EuLE. — ^Livert the divisor and multiplj. 

Mixed numbers must be reduced to improper fractions 
and compound fractions to simple ones, before applying the 
rale. A Complex fraction is a short mode of expressing the 
division of one fractional quantity by another, a fractional 
quantity by a wbole number, or a whole number by a frac- 
tional quantity. Complex fractions are reduced to Simply 
ones by this rule. 

Tbn^Ul-i-Hixf-U-l. 
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Ex. 2. Divide ^ by 3. 

Here ^+8=^-!-? =^ x |=^=^ ^iw. 

From the above examples the following Rules will be 
easily derived. 

83. To divide a fraction by a whole number or the con' 
trary. 

Rule. — Either multiply its denominator or divide its 
numerator by that number. 

84. To divide any quantity by a fraction. 
Rule. — Multiply the quantity by the denominator of the 

fraction> and divide the product by the numerator. • 

For, 3+f=f x|=Y-3}; also, 3«: 6rf,^J« — ^ x|= — ^ — = 

Reason. — It va evident that fractions having a common denominator 
may be divided like any other quantities, by omitting the denominators, 
and dividing the numerators only. Thys, |-r|=^+^«10+9 = V = 
1} ; but V *"i ^ I* "^hich is the rule.* 

XIX. 

Find the quotient of: — 

1. 1^1, andof^+J. 3. 16}-^9, andof J|-i-|. 

2. l|-<-2|, and of 10-+^. 

, I 

• If we divide } by 3} tlie fraction } implies the quotient of S by 8, which quotient ! 
is still to be divided by 8 ; bat dividing twice by 3 is the same as dividing by 9 ; henra ' 
} -^ 8 =3 1. No w if the divisor be | instead of 3, it is evident that we have divided by a 
quantity 5 dmes too great ; consequently, the quotient is 5 times too small ; hence we 
must multiply f by ff, a ^^i then |^=|x|=^jp, which is the rule. 

When one proper ft-action is divided by another, the quotient is greater than the divi« 
dend. Division, like Mbiti plication of Fractions, implies muUiplicqUon by one number, 
wa^dhnsionhy another ; and in proper fractions the multiplier Is greater than the divisor. 

In dividing a mixed number by a whole number, proceed as in the 8)67| 
annexed example. After the whole number, 8, is found, the re- — — 
maiuder is 3f ; then, mentaOff, say, 3|s^, write 15 for numerator, ^ss ^^' 

and say, 8x4s3a, denominator. 

We should be prepared to avail ourselves of such examples as 24fT-7s3|. Here, 
N| contains 7,3 times, with 3| remainder; then, since 3|s| of 7, we can write |st 
once. Again, 68|-rl0a6i ; as the remainder, 2|, is \ of 10, we write \ at ooo«. 
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When the divisor is a fraction, the quotient will express 
what part or parts the dividend is of the divisor.^ 

Find the quotient of: 

4. £7 12«. 6(2.4-^ 6. 16owts. 2qn. 14lb8.-»*f 

5. £16 13s. 4d,+l,^ 7. 4 acts. 2rds. 15pl8.-rf. 

* 

Reduce to simple fractions : — 

8 f + t I , * + i - 

9 1^7."*^* + * r .W* 
} 3i I • 7 

85. To reduce a fraction of one quantity to the fracium 
of another of the same kind. 

Rule. — ^If from a lower denomination to a higher, divide: 
if from a higher to a lower, multiply the fraction by as 
many of the lower as make one of the higher denomination* 

Ex. 1. Reduce ]i. to the fraction of a Bhilling. 

Here, }h-12| the number of pence in a shilUng, » j^^^k" ^^^'^ 
Ex. 2. Reduce } of a crown to a fraction of a shilling. 

Here, I X 5- V"=H»- -'^• 

10. Reduce £| to the fraction of £2 lOi. 

1 1. Reduce }«. to the fraction of \0d, 

12. Bring | lb. to the fraction of 2 qrs. 

Commisaariat 
IS. Divide $ by }. 

Customs, 

14. Divide t by {. 

EoDpeckCnts ofExoM* 

15. Divide i by -^. 
I 16. ,, Ahyf 

17. „ « by «. 

18. >» A by 4*. 

AdrrUraHy, 

19. Divide 15A by 7f 
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Miscellaneous, 



20. Divide 4 J by 7^ j- 

21. „ 7^ by V^ 

22. „ 2,V by ^i 

23. . „ 4f by 6^ff 

24. „ 7f by 4^V 

25. „ 18fby5+; 



9TS-ty2^; 4}by6f 
6|by2^; -f,hj i^. 
Hhjii; 48ibyl7. 

2^byl5;734ibyH. 
Iiby2i;'76byfj. 

^ ^7 iH ; 8^ by 6f 

26. „ 5^ by 3| ; 2if by 16,^; 35^ by ^. 

27. What jfraction of balf-a-crown is -J of 6s. Sd, ? 

28. Eeduce £7 9«. 6 J. to the fraction of £13 4s, ed. 

29. Eeduce 6 acres 1 rood and 4 poles to the fraction of 
2i^ roods. 

30. What fraction of a pound ia 9*. Wd, ? 

CustomSf Post Office, gr. 

31. Add } of a pound to f of a shilling. 
38. From J of a yard take | of an inch. 



DECIMALS. 

86. We now come to consider another class of fractions, 
called Degiiial Fiugtions, or more briefly Dechcals. Aqj 
fraction whose denominator is 10 or any power of 10, or, 
more simply, which has 1 followed by any number pf cyphers 
for its denominator, is called a decimal fraction. 

The denominators of decimals are generally suppressed ; 
hence it becomes necessary to have a method of distinguish- 
ing their numerators from whole numbers. If we omit the 
denominator of -^ it becomes 7 ; to prevent this 7 from 
being read 7 units, we place a point before it ; thus, *7. 

87- A more extended JNumereUion Table must now be 
given, but almost identical with that of whole numbers (9.) 

Thodsanps. UiOTa. TnonsAMnTHs. Milliomths. 

ooe 000 • 000 000 
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This TaUOy lil&e that just referred to, has an indefinite 
number of periods ; each period has three places— yunits, tens, 
hundreds. Therefore decimals maj be written and read like 
whole numbers. This Numeration Table also increases 
towards the leffc. In fact it is merely a continuation St the 
former table to the right ; and, like it, increases in a tenfold 
ratio to the left. In the above table, the period immediately 
to the left of the unitt^ period is the thousands^ and that 
immediately to the right the thousandth^; because every 1 
in this period is the one-thonsandth part of a unit ; just as 1 
unit is the one-thousandth part of 1000, and 1000 the one- 
thousandth part of a million. In the same manner 12 in 
this period are twelve-thousandths, and so on. The next 
period to the right is called the millionth^ period ; we may 
continue to form periods to the right as far as ve please. 

If it is required to write 165 thousandths, we must place 
it in its proper period ; for this purpose prefix the point \ 
thus, *165, read, one hundred and iixty-five thotaandtks. 
To set down 3 thousandths, prefix 00, ^to have 3, that is, 3 
units of thousandths in its proper place ; thus, *003. We 
read 3*63, three units and six hundred and thirty thou- 
sandths, or sixty-three hundredths. 

88. If the point be removed one place to the right, the 
number will be increased tenfold. For 6 = ten times '6, 
and *6 = ten times *06. This is evident from the nature of 
notation. On the contrary, if the point be removed one 
place to the left, the number will be divided by 10; if two 
places, by 100; and so on. When the point is removed 
one place to the right the units become tens, ftc. 

Any number of cyphers to the right of a decimal has no 
effect, as they do not alter the position of the point Thus* 
-6 = *60 ss *600. But a cypher placed between the point 
and a decimal diminishes the decimal tenfold ; for *6 = ten 
times 06 : two cyphers, placed in this position, decrease 
the decimal one hundred-fold : for *6s:on6 hundred times 
•006, since ft - tAtf^ 100. 
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With a little practice the learner will be able to write 
decimals with 'the same facility as whole nambers. 



Write down in figures : — 

1. Ninety-five thousandths. 

2. Thirty-nine thousandths. 

3. Twelve units and sixty-eight thousandths. 
^ 4. Six hundred and nine thousandths. 

5. Fifty units and sixty thousandths. 

6. Twenty-nine nnits and nine thonsandtha 

7. Forty-seven units and four hundred thousandths. 

8. Sixty-nine units six hundred and sev«n thousandths and slxty-foor 
milliontha 

9. One hundred and twenty units fourteen thousandths and nineteen 
millionths. 

10. Fifty-five nnits six hundred and fbrty-nine thousandths and fov 
hundred millionths. 

11. Sixty units sixty thousandths and sixty millionths. 

12. Seventeen units seventeen thousandths and seventeen millionthi. 



Addition. 

89. BuLE. — 1^. Set down the addends with their poinifl 
in the same vertical line. 

2^ Then add as in Simple Addition, and place the point 
of the sum under the other points. 

Rbaiion. — It has been shown that the notation of decimals is exactly 
the same as that of whole numbers ; therefore we may say, ' Add and 
Subtract as in whaiU Numbers. 

Various Departments, 

Ex. 1. Add together 3-406, '0212, 47*9 and '6. 

This is added Just as an example in whole num- 3*406 

bers ; care should be taken in writiDg the decimal .^'?^^^ 

points directly under each other. 



47*9 
•6 



61-9278 



XXI 

Various Dep^t^ent. 

1. Add together 52-38, S67'4, *172» and 60058. 

2. „ 672*5, 4-923, 80; and *076. 

Ctutonu. 

3. Add together 2*8146, -0938, 8, -875, 31*2788, 4*0087r 

4. „ 1-3046, 15-031, '0082, and 3*29. 

Various DepartnenU. 

5. Add 74*36, 5*473, *9872, 340*03, and 5984. 

6. Add 72-5, 2*1574, 371*4, and 2*75. 

India Board. 

7. Add together 42*79, -2105, -047, and 14a 

Varioua Departrntntg, 

a Add together 27-03, 452*0091, -37, 1*873592, and 83» 
9. „ 701046, 701, -6, -16, and 7*304. 

10. „ 501*1306, -96, 6-401302, and 72. 

11. „ 35*2176, 201*00541, 3*1482, '054, 216*945, 7548*4 

Science and Art, /Vmonj, jfc. 

12. Add together 62*7, 2*30073, 450*923. 

Constabularp, 

13. Add together -813, 420*91, -0093, 7*043, 1256a 

Subtraction. 

90. Rule. — Write the numbers as two addends are 
written : subtract as in whole numbers : and place the point 
in the remainder under the other points. 

Various Departments, 

Ex. 1. Subtract 19*7564 from 26. 

In this example we may suppose cyphers annexed 

to the minuend, as such cyphers have no effect (S8) 260000 

• 19*7564 
on its Talue. In sabtracting we begin just as m ^ 

whole numbers and place the point in its proper 6*2436 Ans. 

place as directed by the mle 
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XXEL 

IndidBoard, 

1. Sabtract 42*946 from 161'06. 

Expectants of Exam. 

2. From 101M271' take 9178965'8742. 

3. From 991?49865*010101 take 881745522*201002. 

Inland Eevenw, 

4. Subtract 17-2463 from 29. 

5. „ 337-55 from 350*111. 

Constabulary. 

6. From 506*222 take 59*87. 

Science and Art, War Department, PrUons, 

7. Subtract 6*74 from 121*0289. 

Admiralty Dockyardi. 

8. Sabtract 3*901 from 6*01. 

Various Departments, 
9 From 3017-215 take 6-7124. 

10. Subtract 83-450392 from 1210-3. 

11. Subtract 901-53629 from 30640*48. 

12. Add together 5*3, *00015, 643*8797, 62*09, 1035; and subtract 
109*000865 from the result. 

13. Subtract 236*932 from 270*00086. 



MULTIPUCATIOaCi 

91. RuLB.— 1**. Multiply as in whole numbers disregard- 
ing the points. 

2^ Point off so many places of decimals in the product as 
are in both multiplicand and multiplier, prefixing cyphers 

if necessary. 

Ex. 1. 7-64x8*9. 

In this example there sre two phces of deounals 7*64 
in multiplicand and one in moldplier ) therefore the ^'^ 

product must have three places of decimab. 6876 

6112 

67*996 prodact 
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»^JL. 2. Multiply 476 by 'OlS?. 

In this example after multiplying we pvefix 00 to *476 

make up 7 places of decimals, the number in both '0137 



multiplicand and multiplier. 3332 

1428 
476 



'0065212 product 

Reason — The nature of this rule, as well as its reason, will be best 
understood from the following explanation. 

If we have to multiply 7*9 by 6, that is, to add 7*9, 6 times, we say 
6 X *9 «^5'4 : this can be shown by Addition, Set down *4, and carry 5 ; 
therefore 7*9 x6ot47'4, and has only one. decimal place. Now, if wc 
make the multiplier ten times less, we b^ve 7*9 x *6, which must give a 
product ten times less than 47*4, thi^t is 4*74 having two places of 
decimals. Also, 7*9 x '06 =■ '474; and 7*9 x "006 » '0474, having four 
decimal places, which establishes the rule. 

XXIII. . 

Cutiomt and JExtise. 

» 

1. Multiply 75-6 by 6-75. 

2. „ 19*378 by 19*38. 

3. „ 33-21 by 4-41. 

4. „ 6-874 by 58*139. 

5. „ 1021 by -0037. 

Post Office^ PoKce Courtt^ IfC 

6. Multiply 3*46 by '489. 

7. „ 79*004 by '00473. 

India Board, 

8. Multiply 65*43 by *00376. 

Admiralty Dockyarda^ 

9. Multiply 6-4073 by -42. 

Constabulary Qffiet, 

10. Multiply 757-04 by 15*8, 

Various Departmmts ' 

11. Multiply 9*436 by 67*49. 

12. „ 4*81 by -0074* 

F 
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13. Multiply 3*05 by *25 and -32 by «S81 



14. 


»» . 


1*S4« by -5057. 


15. 


n 


5412*384 by 1*0023. 


16. 


If 


•1356 by -1458. 


17. 


n 


5-0103 by 6-503. 


18. 


n 


80 46 by •00392. 

Divisioir. 



98* BuLEi — L— 1^ If the dividend and divisor do not 
contain an equal number of decimal plaoes^ make the num- 
ber of places equal by annexing cjpbers. 

^. Then disregarding the points, divide as in whole 
numbers ; the quotient thus obtained will be a whole num- 
ber ; after which the point is placed. 
' 3^. Anj other quotient ^ures, found by adding cyphers, 
will be decimals. 

Ex. 1. Divide 478*9875 by 7*5. 

There are four places of decimals in the 7'5000)4r8*9875 

dividend, we annex 000 to the divisor to have 450000 

an equal number in it. Having brought down 2898"5 

5, the last fignre of the dividendt and having 225000 

found its corresponding quotient figure, we 

write the point, and add eyphers for the re* 648750 

maining figures of the quotient. 600000 

. 487500 
450000 

375000 
375000 

93a fVhen the dividend contains more places of dedmaU 
than the divisor. 

BuLE. — 1^. Set a mark after an equal number of decimal 
places in the dividend. 

2", Then divide as in 2??//e Z, remembering lo bring down 
the other figures of the dividend in the process. 
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Ex. 2. 478-9875-r7*5. 

This is the same example as given ander 7*5)478*9,875 

Euk /. Compare the two methods and the ^^^ 

Baperioritj of this one when applicable will "TTT C^^'®*** •^•^ 

lie eiident. 005 



648 
600 



487 
450 

375 
375 



XXIV. 

Cmstoms and Excise, 

1. Divide 324 by -25. 

2. „ 2*5 by -32. ' 

3. „ 9065 by -049. 

Science and Art, War Department, jre. 

4. Divide 307*8 by 23*8 to 3 places of decimals. 

5. ^ 8*747 by 413*4 to 3 places of decimals. 

Poet Office and Excise, (fc. 

6. Divide 476*532 tons by 60 and bring it to its proper value.* 

7. „ £880*7643 by 5*48 and bring it to Its proper vatae. 

India. 

8. Divide 154*28 by *0064. 

Admiralty, 

9. Divide 240* 13 by 73*4 to 3 places of decimals. 

10. ^ „ *0045 by -03. 

Surveyor of Taxes, 

11. Divide 327*6 by 4*89 to 3 places of decimals. 

12. „ 55-8 by -08125 to 3 places of decimals. 

13. „ 6*045 by 62*5. 



« The learner thould omit Nof. 6, 7, 13, 1^ 17, 20, 21,32, 33, 34, 37, 38, sod 48 UbCil 
ht lias read Circulatori. 



15. 


ff 


16. 


»> 


17. 


» 


18. 


»> 


19. 


19 


20. 


l» 


21. 


M 


22. 


» 


23. 


u 
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VariouM Departments. 

14. Divide 274*6 by 8*672 to 3 places of decimala. 
89*2 by *0074 to 3 places of decixnala. 
16 by -0004. 
21546*872 by -054. 

34*952 by 53*07 giving the first 4 figorei of the qnodent 
*1 by '001 and the quotient by 2. 
721*42 by 21*9 to 4 places of decimals. 
•169 by 13, by 130, and by *0013. 
91*6 by 8931*61 to 4 places of decimals. 
43*2 by *0351 to 3 places of decimals. 

94. To" reduce a decimal to its equivalent vulgar frac- 
tion. 

Rule. — Omit the point, -and write the figures of the deci- 
mal as numerator, and 1 with as manj cyphers as there are 
decimal places for denominator. 

Thus, •755-^SSj«J§i; also, -S-ft-f ; also •025-j§|5«5|5-i. 

This is merely supplying the denominator which is sup- 
pressed in every decimal. 

VariouM Deparlnients, 

24. Express *0125 as a Yulgar firaction in its lowest terms. 

25. Express *00175 as a Yolgar fraction in its lowest terms. 

26. Reduce 2*0445 and -000625 to vulgar fractions. 

' 27. Reduce 23*038125 and *0006875 to vulgar fractions. 

95. To reduce a vulgar fraction to a decimal. 

Rule. — Divide the numerator by the denominator accord- 
ing to the rule for the division of decimals. The quotient 
will be the required decimaL 

Thus, J«3+4--75; and §-3+8 -•375. 

Reason. — We require, to bring } to a decimal — one whose deno- 
minator is 10, or some power of 10; a method of doing which was 
given (66). By the rule referred to, we find, as 4 measures 100, the 
multiplier is 25, for any fraction whose denominator is 4 ; therefore 
i X M = ^^'75, the same result as found above. But multiplying by 
25 is the same as adding 00 and dividing by 4 \ hence the role. 
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A fractioii to produce an exact decimal mnst iiave for 
denominator a xneasure of 10, 100, 1000, &c. 

Beduce to decimals : — 

28. i;i;i;|;4l- 29. TV;ii;if i -HJbV? 

96. To reduce one quantity to the Fraction of another. 
Ex. 1. Eeduce 12«. S^d. to the decimal of a £. 

Here we begin at the lowest denomi- 4) 8f. 

nation, ^d., which we express as a 12) 6-7 5d, 
decimal of next higher, and write along 2,0)1,2'5625«. 
with the higher ; then dividing by 12, we '628125£ 

express 6'75d. as the decimal of a Or, Am^ 

shilling, writing the number of shillings Since 
before it, and so on. 12«. 6|^.=:603 

Induce to the decimal of a pound : — farthings, 

30. 15«. 9id. ; 17«. 9d. ; l^d, ; 18«. IQ^d. we have 

31. 8*. IK ; 9*. Aid, ; 4*. 2H ; l^^d. ^f 2 = f| J = 
Beduce to the decimal of a guinea : — '628125. 

32. \8.9d,\ 58.3^.; 10<. 11^; 28,Hd. 

33. I of a crown ;* 1-85 of 3». Ad. 
Beduce to the decimal of a ton: — 

34. 12 cwt. 1 qr. 7 lbs.; 7 cwt. 3qrs. 21 lbs. ; 14 lbs. 
Beduce to the decimal of an acre : — 

35. 2 rds. 18J pis. ; 2 rds. 10 pis. ; 35 pis. ; 1 rd. TJ^pls. 

36. Bring ^ of 5*. Zd. to the decimal of £2. 

37. Beduce ^ of 7«. M. to the decimal of £2 16«. %d. 

38. Beduce ^^ and ^^ to decimals. 

39. Bring -^j^ to a decimal ; and 5^ in. to decimal of 1 m. 

97. To reduce any number of shiUinffSf pence and farthings^ 
accurately to the decimal of a pound, at once. 

BuiiE- — 1®. Conceive an to be annexed to the shillings, 
and take one-half that number for the first part of the 
decimal. 

* The chapter on Circulators may now b^ e^laincd. 
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2^. Falling back one place to the right, write the num- 
ber of farthings in the pence and farthings. 

3®. Falling back another place to the right, set down one- 
sixth of the pence and farthings, considering the farthings 
expressed as the decimal of a penny. 

4®. Then add these three lines of figure? for the decimal 
required.* 

Ex. 1. Reduce ISs, 9}</. to the decimal of a pound. 

Here we take one*half of 130 = 65 ; then 9}</.= 13a 9jJ. 
39/, the next pirt ; and 9frf. +6 = 9'75d, + 6 « 1*625, "^ 
the last part. 39 

1625 



-690625£. ^915; 



Ex. 2. Reduce 19«. 4f(f. to the decimal of a pound. 

Here we take one-half of 190 (a annexed'to the 19*. 4 J</. 
shillings) «*9 5 ; next, we write the number of far- .«- " 

things in 4|^.«19 ; and lastly, we write one-sixth ]<) 
of 475 (4}rf.) « -07916. 0791 6 



*96979l6£.^R<. 



Beduce to the decimal of a pound :— > 





8, 


d. s. 


d. 


40. 


17 


6, and 13 


n 


41. 


16 


9f, and 19 


6 


42. 


17 


9}, and 7 


Hi 


43. 


10 


10^, and 4 


^ 



98. To find the value of the decimal of a given quantity. 

BuLE. — 1°. Multiply the decimal, as in reduction, by the 
number of units of the next lower denomination which makes 
one of the given denomination* 

* Since is.ss£J^, \s.sa£'Ob ; and 2s. »*! t hence the reason of taking half the ahil- 
nogi. Adding the Is annecestary when *the number of sfaillingt is even ; for one 
shilliDg write '0 before dividing by 2. Again, £l=s960/., whioh wants 40 of being 1000, 
the number of thousandths in a unit (in a i?) ; 40 wanted in 960 is ^^—^t that is« 
I In S4 ; in other words, there will be more thousandths than farthdigs by 1 in every 
2V-I or 1 in every Bd.; hence the reason of adding i of the pence. Conversely, there 
will be Irrt farthings than thousandths by I in 25, for there are 40 test in 1000. and 
iMlT*'^* hence the decimals may be considered farthings, after reelecting 1 in every 8i» 
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2?. The whole number (if any) thus obtained will be in 
the lower deaomination. 

3^. Multiply the decimal part in the same manner, for 
the next lower denomination, and so dd. 

Ex. 1. Find the yalue of *675 of a cwt. 

Here we multiply by 4, and find cwt. 

2 a whole number, which is 2 qrs.. '675 

Again, we multiply hy 28 and find 

19*6 lbs., and so on. 2*700 qrs. 

28 



19*600 lbs. 
16 

9*6 oz. 
16 

9*6 drs. 
2 qrs. 19 lbs. 9 oz. 9*6 dnu Ana^ 

Ex. 2. Find the ralae of *5S6 of £l l(l». 

Here, *526 x30 = 15*76«.; and -78 xl2»r9*36c?. ; then •86)c4«- 
1*44: therefore \5s, d^tL Ant, 

Find the value of : — 

44. •7689£., *465«. 46. '634 of 6«. 8dl 

45. -976 of a day. 47. *7958 of an acre. 

99. To find the value of any decimal of a pound at once* 

Rule. — 1°. Take the first three figures of the decimal ; 
increase the third by 1, if the fourth decimal figure be 
greater than 6» 

2®. Then, take one-fifth of the number expressed by the 
first two figures for shillings. f 

3^. Prefix the remainder (if any) to ihe third, and after 
rejecting one twenty-fifth, consider the result as farthings. 

Ex. 1. Ilnd the value of •7967£. 

As the .fourth figure is 7, we add 1 to the third ; then we have *797 1 
now,79-i-5«l& -f 4r., and47--2-i45^«ll^ We snhtract 3 becaost 
47 is nesilj 50$ hence 15«. 11^. An$. 
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Rbason. — Considering the first and second figures as a whole nam* 
ber is the same as multiplying by 100 ; and -we divide this by 5. 
Since 100-i'5Bs20, multiplying by 100, and dividing by 5, is equivalent 
to multiplying by 20, the number of shillings in a pound. {See 97 and 
note.') 

Find the value of: — 

48. -6583:6., and of -97832£. 

Customs and Excise. 

49. Add the following and find the value of it m £. s. d, 

1-521 

•675 

•145 
3^184 



50. Add together •0204£., 1*326j£., and 'OOSj^., and find the yalae of 
the sum. 

Admiralty. 

51. Find the value of -7^ of a £. 

52. What is the value in money of ^25 of a £. ? 

53. What is the value in money of -73125 of a £. ? 

54. What is the value in money of '025 of a £.? < 

Various Departments, 

55. What is the value of '4375 of a shilling? 



CIRCULATING DECIMALS. 

100. One fraction can -be reduced to another equal in 
value and having any denominator^ when the denominator 
of the given fraction is 2i, factor of that to which it is to be 
reduced (€6.) Now, as the denominator of every decimal is 
10 or some power of 10, we cannot reduce those vulgar 
fractions to equivalent decimals which have denominators 
that are not factors of 10, or some power of 10. In the re- 
duction of such fractions to decimals, the division-does noi 
terminate, and the same figures will be repeated over again, 
continually. If we itj to reduce § to a decimal, it becomes 
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t 

I = '6666 &c. ; also, f = *5555 &c. Decimals of this kind, 
in which the same figures are continually repeated, are 
called Repeatingy Recurring^ or Circulating decimals. The 
part repeated is called the Period or JRepetend, and is termed 
a Simple Repetend when it consists of one figure ; when it 
consists of more than one figure it is called a Compound 
Repetend, Decimals, arising from vulgar fracti;>ns, whose 
denominators give exact quotients, are called Terminate. 
The period of a circulator is marked bj means of dots or 
accents, placed over its first and last figures. When only 
one figure is repeated, one dot is sufficient. Thus, f = '6, 
and J = -i. 

When the period begins immediately after the point, it is 
called a Pure Circulator ; as, ^ = 'S. 

A Mixed Circulator has a finite and an infinite, or cir- 
culating part. Thus, ^= -16. The finite part is •!, and 
the recurring part is *6. 

We find by using the nine figures as denominators | » 

and 1 as numerator, that 2, 4, 5, and 8, give <er- 3 ~ 

ninate; S, 7, 9, pure circulators; and 6, a mixed f ^ 

circulatory as in the annexed equations. ' I « 

f z 

n =* 

101. Any fraction in its lowest terms whose denominator 
contains only powers of 2 and 5 as factors, can be reduced 
to a terminate decimal. 

Reason. — A fraction brought to its hweat terms can have no factor 
common to both numerator and denominator : therefore it is in conse- 
quence of the addition of cyphers to the numerator, that is, the multi- 
plication by 10 or some power of 10, that the denominator measures 
the numerator ; iirother words, it is the number by which the numera- 
tor is multiplied that the denominator measures. But 10 contains only 
the factors 2 and 5 ; any power of 10 will only contain powers of 2 and 
5. Therefore the denominator, to measure any power of 10, must be 
made up of 2 and 5, or powers of these Victors. If the. denominator be 
so made up, the decimal will terminate ; bat if the denominator be made 
up of any other factors, as 3, 7, ,9, &c., it will produce a circulator, 

F 2 



5 

d 

25 

2 

16 

142857 

125 

1 



106 THE CIVIL afiBTICE ABITHMETIC. 

102. The number of figures in a period must always be 
less than the number of units 4n the denominator. 

Because different figures must arise from different reminders, tmd 
the number of remainders must be less than the diyisor or den<»ninator. 
Thus, f = 14285?. When dividing by 7, "we can only have 1, 2, 8, 4, 5, 
6, as remainders. In dividing by any number, the greatest remainder 
must be less than the divisor. 

103- To reduce a pure circulator to a vulgar fraction. 
Bulb. Write the period for numerator, and so many 
nines as there are figures in it, for denominator. Thus, 

A 3 1 . onrl •97 = 27 — 9 3* 

O — -y — ^ , <inu ^ / ^'^ 7? — TS" "^ TT* 

Eeason. — Since |=*3333, &c., multiply by 10, and ve have ten- 
thirds » 3*333, &c.| then, subtracting *333, &c., from 3*333, &C., we 
get 3, which must be equal to nine-thirds, as we took the value of \ 
from ten- thirds. Now, since |=3, one-third must equal §, therefore 
•.^33, &c.,=|. 

XXV. 

Reduce to equivalent vulgar fractions : — 

1. •?, and •(>. 2. '45, and '135. 

104. To reduce a mixed circulator to a vulgar fraction* 

Bulb. — 1°. From the finite part and period, considered as 
one number, subtract the finite part; the difference will be 
the numerator. 

2°. For the denominator, write as many nines as there are 
figures in the period, followed by as many cyphers as there 
are figures in the finite part. Thus, '16 =16 — 1 = 15, 
ana ^^ — i^ — - iT'T 

Proof. — 1=*16. 

« i='llll, &c. ; |='2222, 5rc.i |=*.'i55 &c. Also, ^=-010101,&c.; and ||=*I5U. 
&e. : therefore anjr figure divided by 9 gives that same figure as period, and any two 
figure* divided by 99 will give those two figures an period ; hence the reason of the rule. 

f Talte jj;, which is ss*£3 ; multiply thlt mixed eiroalator by 10, and we get 2*21, 

which it 2| (&03). No«%2| Is 10 tiroes too great, as we multiplied by 10; then dividing I7 

2x90 SO Sx9 S 
10 we get fo+^ (dividing both separately). By adding, we get *-ygO-+5oQ= "90"*' 90 

« ',« , u 2xfl0-l) . 8 2x10-2^3 
and since 9sl0-^l,we have §5 '*'90^ — 90 ''so' ••**"* numerators, w« haw 

204>8'-2 23—2 91 • 

~90~"*~iK) ^m-i^ ^*>»ch !s the nile. 
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EaA30X.— Multiply *l& by 10, a&d we haye 1<6 ToJIe 

Again, multiply -1$ by LOO, and we have « 16-i^ ^Vmi 

flabtractiog the former product from the l^er TT^ 

we get 90 times 'le-lS; therefore -l^srU, 
which is the rule. 

Reduce to vulgar fractions :— 

3. '27, *5dd. & *73 and '83. 

4. "SSS, -69230?. 6. '16 and -7916. 

7. -4189, 07857142. 8. ;8I9, 05769236. 

9. MiUbiply 0621 by 48026, and 0297 by 672. 

lOS. Since (103.) '3=|, it follows that -9 = 1=1. It is 
evident that we cannot reverse this operation and bring 1 
to "99, &c. ; but if we repeat tie period we shall find that it 
approaches so near 1, that the difference- will be absolutely 
nothing ; for -999 + y^Vrr = ^\ a?id -9999 + roimr = h 
&c. Therefore when we meet '9 in any decimal we may- 
add 1 to the preceding figure, and say, '699, &c.,= •? ; '49 
j= -5 ; and '79 = '8. 

When gre(ut accuracy is required, circulators should 
be reduced to vulgar fractions ; but, in general, it will be 
snfiicient for practical purposes to repeat the period to 
three or /our places. 

In reducing vulgar fractions to decimals, having found 
half the circulating period, take the difference between 
each digit, and 9 for remaining figures : thus, ^ = '714, 
&c. Now, taking these figures from 999, we have -f = 
••?14286. 

Again, -^ = -366421052; now, taking these from 9 
respectively, we have -j^ = '368421052631578947. [This, 
however, does not invariably hold good.] 

Again, since -/^ = '36842-^*^ ; now dividing by 7 we have 
^^ =:-05263-^ ; therefore -/g = -10526^% ; consequently by 
substituting ^^^ = •3684210526j«^. Now substituting the 
value of ^^, we get more figures, and so on until we arrive 
at the actual value. The following will be found usefu].to 
the learner : — 
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}x)B^;now, i«*333, &c.) and |»s'l66, ice,, thee *3S3x*166» 
'055278, the product of | and ^ when reduced to circulators of three 
figures; but ^«='05o5, Ac*; the two products on]y comcide in three 
figures. The number of decimal places to he used will depend Ter}* 
much on the nature of the case. If we have three true places in any 
result, it is sufficient in commercial matters. For, since £l»*960/., 
1/ is greater than i^=*001. If the fourth place were 9, it would 
be much less than a farthing.* ^ 

106- From the preceding observations it is evident that 
the kind of decimal any vulgar fraction will give, can be 
determined from its denominator in its lowest terms ; if a 
mixed circulator, the number of figures in its finite part; 
and if a finite decimal, the number of decimal places. Any 
pure circulator must have so many figures in its period as 
will be equal to the least number of nines which will be 
measured bj its denominator. The denominator must be a 
factor of a certain number of nines, (66.) 

A mixed circulator arises from a denominator made up of 
either twos or fives and some other factors. Thus, 6 is = 3 
X 2f ; here 2 will give z. finite part, and 3 an infinite part. 

Again, take ^ ; now 54 =2x3x3x3; hence any vul- 
gar fraction having 54 as denominator, will give a decimal 
having one figure in its finite part, corresponding to the 
factor 2, and three figures in its period corresponding to 
3x3x3. We find J^ = -2407. This is true irrespective 
of the numerator ; for ^ = -oisS, and 5| = -9814. 

A Finite decimal will have as many decimal jplaces as are 
equal to the greatest number of twos ot fives in the factors 
of its denominator in its lowest terms. If different denomi- 
nators be compared with the decimals they produce, the 
reason of this will be evident; and such a comparison will 
arlord an excellent exercise for the student. 

* When we have two decimal places in any result, the error by omitting any other 
decimal figures, must be less than y^ for *009 is less than '01. If ve hare three 
places «f decimals, the error must be less than y;^, for *001 is greater than *0009; 
this is called the Limit of the Error; and since £y^T5T5 *' ^®** ^*" !/•» *^"*® *"*• 
decimal places in any result will be quite suflQcient for mercantile calculations. 
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107. We can freqaently dispense with the rule gi^en in 104. The 

circulator f» '142857; we find that any other numerator with 7 as 
denominator will produce the same figures, but in a different order : 
thus, ^=a circulator commencing with the figure 4, that is f »*42857i, 
and so on with ^, f , &c. Now the sum of the figures ef the above 
period equals 27, a multiple of 9 ; and, indeed, the sum of very many 
of the figures which form periods is either =9 or some multiple of 9. 
In finding a vulgar fraction equal to '35857142, we see at once by 
inspection *857142»f : hence '3585714^= *35^, which is obviously » 
•t±i^ that is, ~f§i» the fraction required. Passing over the circulators 
arising from the denominators 3 and its multiples 6 and 9, we have 
the next number in succession, 11, giving 2 figures in its period, the 

sum of which » 9 : thus, tt~^7» and -}^— '90. The circulators arising 
from the denominator 13, though a little more complicated than those 
arising from 7> are also easily known by inspection ; these also circu- 
late on 6 figures, but there are, in regular rotation, two sets of figures 
that form the period. We find -^» '076923, the sum of the figures 
being =27, but -^ » '153846, a new set of figures. On examining 
the 12 proper fractions which can have 13 for denominator, we 
find 6 of them, those with, 1, 3, 4, 9, 10, and 12, as numerators, 
circulating on the first set of figures given above, and the others 
taking the second set for their circulating period. 

We can now easily reduce *75§84615and*46t6923d to vulgar frac- 
tions; for they are— '75^ ^^ '^^\% respectively, which are=-J^^ 
and -^^ = ^l and ^|f. Although 17, 19, and many other prime 
numbers, as denominators will only circulate on a number of figures — 
one less than the units in the denominator, yet 37 circulates on .*) 

figures : thus -^^ '62t ; again, 73 produces a period of 8 figures. 

COMPLEX FEACTIONS. 

108. Few questions give more trouble to learners than 
those which contain Complex Fractions. 

Brackets have the effect of binding two or more quantities 
so closely as to cause them to be considered collectively, 
and subjecting them to the same laws as if they were 
all expressed in one quantity. For example (4+6) x 10= 
10 X 10=100, the 4 and 6 being added before their relation 
to llie number 10 is considered. Had no bracket existed 
we should have 4 + 6 x 10 = 4 + 60 = 64. 
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As a general rule it may be laid down that the signs x 
and-?- bind quantities more closely than signs + and— . The 
last two signs, though uniting the quantities, imply distinct 
operations. 

fe. 1. Simplify:— f + f-f 

^ + f + ^ 

"We have here two parts, separated by the sign + , which should 
be kept distinct until the end of the operation, 

5 2 

l«-i 11 7 gi( iU 11 - # 

+ _ X - « — X + _ X - « If 4- If = 3ii 



24 + 32+21 14 3 ^^ tf U ^ 

7 2 

112 



Ex. 2. Simplify :— 7^ H-i— 2| 

-^ + X 10^ - 7* 

6| lH + 21 

Here i^'e have three distinct parts, 

15 2 ^^ 139 

^ _- X — + X 7* 

2 13 \Z^^ 13 

' • 7 

15 / ^i '/jzJ Ui 
-— X — + — X — X — -7f- 1A+ 7 - 7i 
X 13 X^ Ajr ii 

- lA - t- 1t»t 
Ex. 3. Simplify :— i + # 



1 + V 

4 
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In tbis example we commence at the end, and we haye, 

3 21 

2 1 16 (3 1) 15 . 25 Xi( ^x 63 

- + 4 • -, and — -*- J-+-[n= « » — x — = — 

3 6 4 (7 6) 4 42 ^ Xi( 10 

2 5 

6 ( 63) 3 6 10 3 2171 

Again, --r-il ■!•— W-«-x — + -« Ans. 

9 ( 10) 4 9 73 4 2628 



i \/& JLA cww wa\# iai9« 

Simi^fy (|. + i) X (2v - f) ^ h + -j 



XXV. (a) 

1. Define " Multiplipation/* and deduce the mle for the multipli* 
cation of fractions. 

? 

2. " Express twenty and a hundredth, and by it -^ •650727201." 

3. What fraction of a sovereign is 4|| — 10|-J + 9-^ — -^^^ of a 
penny ? 

4. Add 9143 x 11 06 of £3 15s. 7id. to 7 3 of 3s. 4id. + 
004337671 ; and if a French m^tre is = 39 371 inches, what decimal 
of oiur mile is a kilometer (1000 metres). 

5. Simplify (16I-+ 17t^) + (10^^x3^) +5^ + ^-1* 

6. Simplify (184-321 x 4532 - 825-558703) + 322906 

( 5 7 If) 

7. SimpUfym + -of >• + lifiV 

( 2 3f 20 

3^-2i 2-;- If 

a Simplify + 16f ; also + 1^ 

i-of(i+|) il-+fofi 



2 

i + ~ r 

3| I 4 

9. Reduce — : — -^ -{ 1 + 



2 I 3 

1 L «+ — 

H 1-1 



• to a decimaL* 



3-6 of 1-3 2fxf 7*1x2^ 

10. Simplify + of 

316 X 306 3-18^ -432- -171 
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11. Show what kind of vulgar fractions will produce terminate 
decimals, and simplify 

•692307+ -714285 
X 03916 + -82191780+ 14794520^. 

•3571428+ -3461538 

2^-4 9x10 22^ 

12. Simplify — -- + ^j of ; and 6* + | + (4J-«-6 J) 

2^ + 1 14x3 30 

2i+l-3 ■^"■h 3| 

13. Simplify x + 

^+i+-375 ^V-TWr Tifr 

2i-»of li 

14. Find value of £f (6| + 2^) + x -95 of 6b. 

'iof3i + ii 
16s. 8d. 

+ 

•024 

284 -32i 572-027 x6J 

15. Simplify x 16 -685 + + 1+. 

2 + -6 x -54 -285714 ^ 24ff 

I 3|) 6t + 5i 

16. SimpKfy U of 3^ of 6^ \ + 

17. Find the difference between 

J- and — 

i + i i + i i + i .i + A 

18. Find the value of 

+ — ; and of i + f -^ + A; 

add both results and give the fraction the sum is of 93}^ 

19. Simplify ^ + + A x ^• 

i + 2^ + i 

4f - 2| 4f + 2) 

20. Simplify + + 5^ + «7. 

4f 4. 2| if - 2| 
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m X 13i X 13^-1 

21. Simplify (a) 

33^ X 13i - 1 

5^ + Hi + 3 

(b) of U of a gtiineAk 

51 + llj - i 

Ml3CELLANE0t% EXEKCISES IN FRACTIONS. 

XXVI. 

1. T*T- + -OS + 2^^ + 5-35 + 412. 

2. (8-785 + 9-125) — (3^ + T-j-^y). 

S. 2i X i X 1& X -34 X -05. 

4. (27T^-T-7i^)-T-(29-7402-r--097), give answer as adecimal. 

5. Add ^ of £2 U, B^d. to U of £3 0«. lljrf., and 
express the sum as the decimal of 5 guineas. 

6. Simplify — ; and show whether 

is '275 or -276 nearer in value to -276, and how much nearer. 

7. Find the value of: — 

f (6|+ 2i) £ + |^^~|^^I| oiii of a cromi. ' 

7-8398 — -0136 ' 

•^ ^^^ ■! . ^ ^ of £12 16«. 9id. 
965-1 -T- 9-5 

9. Multiply and bring them to" their proper values : — 
£54-32 by 4-7 ; -038765 of 2 cwt. 1 qr. ; and -44 of a guinea. 

10. What number added to 1-^'^, 3^^^, 2^^, ^^, will make 
the sum total 10 ; and what will make it 15|^ ? 

1 1. lieduce 3-45 of half-a-guinea to the decimal of half-a- 
ero wn, and find the value of the result as the decimal of £ 1 20. 

12. Simplify, giving the answer as a decimal : — 

-04275 4 -2 16 2-T 

305 -342 1-5318 ' 

13. Eeduce to circulators \^y -^f , ^f , and |^|, and prove the 
accuracy of the first and last results by a reverse operation. 

14. A young man lost ^ of his 'money in betting on 
races, ^ of the remainder in stock jobbiog, ^ of what was 
left by investing in foreign bonds, having only £970 4s. 
left ; find the amount of his property at first. 
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The following have been proposed in Vanous DeparimentM, 

15. Add together f, |, ^, and ^ and divide the result bj 7f. 

16. Find the value of | of f + ? of if of a shilling. 

17. Reduce |||£| to'its lowest terms. 

18. Add together 1 + 1+^+ If + ^-5 and subtract tho result from 

19. Multiply 21-5839 by '00158. 

20. Reduce £8 9& ^d, to a fraction of £21 12«. 9<2., expressing the 
result in its lowest terms. 

21. Reduce \ of 2| of 6j-r4| to a simple fraction, and multiply the 
result by l|f. 

22. Add together ^ of a pound, f of a guinea, 1^ of a shilling, and 
/^r of a half-penny. 

23. Reduce -^^ to a decimal showing the whole of the circulating 
period. 

24. Reduce *130d to a vulgar fraction in its lowest terms. 

25. Divide 69-814 by -00521 and by 52100. 

26. Reduce } of half-a-crown to the decimal of a ^. 

27. Find the value of '8478 of a cwt 

28. Subtract 423*79283 from 1857*23. 

29. What number added to 3j, 1^^^, 2j^, 1^, will make the sum 
total 12? 

30. Add together ^ of a pound, ^ of 6«. 8(/., ^ of a crown, and j^ 
of a penny. 

31. What number multiplied by | will give 15f as the product? 

32. Add together 3f pounds, 9| shillings, and 2| pence. 

33. Add together -130055, 900, 57*1, 13*34, and 00000397 and sub- 
tract the result from 1314*9. 

34. Multiply 95*376 by -0002. 

35. Express yfH^ as a decimal. 

36. Reduce | of half-a^irown to the decimal of a guinea. 

37. Reduce -18l5d to a vulgar fraction in its lowest terms. 

38. Express 7«. 8|<f. as the decimal of a £, 

39. Find the value of -03234 of a guinea. 
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40. What fraction of 5 mis. 5 f . 7 pis. ll|f in. is -^^ of a league ? 

41. Divide 76*57 by -0019, and multiply the quotient by ^ of 
-0008568. 

42. What fraction of 6 mis, 2 t 7 p. 11 y. 1 ft. 6. in. ia ^g. of a 
leagae? 

43. Find value of -525 of £366 6s. Sd. + -02? of £2 18. 7d. 

44. Express 12*57 lirs. + "42 days + "3 wks. as the decimal of 
365i days. 

45. If If of a sum of money « ^ of Ss. lOd., find the sum. 

46. Find value of 12-65 -h -01004 + 1255 -^ 10-04 + •'001255 -f- 
1004, 

47. Add together i of 2s. OJd. + ^ of £3 2s. 6id. + -J of £5 78. 3id., 
and take the result from '461538 of £4 12s. 4id. 

4a Add together '27 of an acre, '54 of a rood, and 7*5025 of a sq. 
yd, giving the result in sq. ft. 

49. If 12|f cwts. cost £37T^r. ^^^ t^e P^c® ^^ ^ ^'^' 

50. Bring 3 ac. 2 rds. 17 pis. to the decimal of a square mile. 



PRACTICE. 

109. Practice is the process of finding the value of a 
quantity by means of aliquot parts when the price of a 
unit of any denomination of that quantity is given. 

An Aliquot Part of a quantity or number is one which 
when taken a certain number of times makes up that quantity 
or number exactly. 4 is an aliquot part of 8, because 4 
when taken twice makes up 8 exactly ; 6d* is an uliquotpart 
of a shilling, or of a pound, because when taken twice it is 
= !«., and when taken 40 times it is = £1 exctcdy. We say 
6d,=. ^ of a shilling ; 6c?. = ^ of a pound, and so on. 

To find the aliquot parts of any quantity * or number, 
divide by 2, 8, 4, &c., rejecting any divisors which produce 
fractions in the quotient. 
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Case I. 

110* When the price and quantity are each of otdy one 
denomination. * 

KuLS. — The product of the price and quantity will be the 
answer in the same name as the price. 

Ex. 1. 324 yards of cloth, at 7s, per yard. 
Here, 324 x 7 « 2268*. « £11 3 8*. Ans* 

, Reason. — 324 yards, at a shilling per yard, will cost 324<. ; there- 
fore at 7s. the cost will be 7 times as mach. 

If the price be an aliquot part of a higher deno- 
mination of money. 

Rule. — Take a like part of the quantity for the answer, 

Ex. 2. Find the price of 324 yards, at 5s. per yard. y^i. 

Here, 5». = ^ of a poand ; every 4 yards will cost 324 at hs, 

a poand ; hence we take one-foarth of £324 for the 

answer. 5«.«s^b£81 Am 

Ex. 3. Find the valae of 326 yards, at Ad, per yard. 

Here, Ad, — \ of a shilling; the price of yds. 

every 3 yards being a shilling, we take 326 at Ad. 

ihe third part ; we have 2 remaining ; as ^'_\ TlTft' r/Z 

each yard costs Ad., two yards will cost 8rf., "»** _J ; 1 

that is J of 2*. ^-^5 8*. U. Ans, 

Post Office, 

Ex. 4. Find the value of 653 articles at }(?. each. 

In this example we multiply the number of 653 at }<«. 

articles by Jrf., and have the an'swer in far- ^ 

things, which we reduce to £ s. d. 4)1959 farthings. 

12)489 Jcf. 



2,0) 4,0 9} 

£2 9} Ans. 

By First Principles.— Cost of 653 at {d. = 653/. = 13*. T^rf. At JJ. it 
will be three times as much ; then 13». 7 id. x 3=£2 0«. 9jrf. as b'ifore. 

« Strictly speaking, this operation is not Practice ; but, as it is better always to seleci 
t>ie most convenient metliod (which this frequently is), it has been inserted. Id fact, 
^1 the other rules given under Practice are modidcatiuns of this oue. 
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Ex. 5. Find the value of 1245 things at 4<i. each. 

At 1«. each 1245 ^ill be 1245 @ id, 

1245*., and at 4rf. each, since 4^ . j of a ,. ^Aisi, -£20 iHs. Aits, 
4^. »| of a shilling, the valae 
will only he one third as much. 

By First Principles.'-Coat of 1245 at Id. each»1245</.«£5 3s. 9(2. | 
hence, at 4dl, it will be £5 8s. 9d, x 4>b£20 15s. as before. 

XXVIL 
Post Office. 
1. Find the value of 846 articles at id. each. 
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Case XL 

111. When the quantity is of one denomination and the 
price of several denominations. 

Rule. — 1**. Multiply the quantity by the highest denomi- 
nation in the price. 

2°. Takp aliquot parts of one of this highest denomina- 
tion and add the results. 

Post Office, 

'Ex, 6. Find the value of 144 reams of paper at 13s. Ad. per ream. 

144 (^ 13s. id. 
13 



1872s. yalue at 13s. 
4<f.B}ofas.s 48s. „ at4d 

1920s. »£96^RS. 

By First Principles. 

Cost of 144 at Is. per ream ->144s.s£7 4 

„ 144 at 13s. „ .... «£74xl3»9312 

„ 144at l(l«12s., andat 4{f.=sl2s. x4— 2 8 

£96 Os. Am. 

Or by the principle explained (31) divide one and multiply the 
other by 8, and we have ^^ @ 13s. id, x 3«»48 ® £2 »£96. 
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Various Deparimentt, 

£x. 7. What is the dividend on £2734 16«. Sd. @ 9s, 4^ m ihe £ J 

2734 I6s. 8dL (^ 9a, i^i. 



5s. ^i 


of £1 


683 14 
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4s.^l 


of £1 


546 19 
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4d.^^ 


of 4a 


45 11 
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hd.^1 


of 4(i. 


5 13 


iifij 



£1281 I9& 0^,Am, 

This question m&j be worked more briefly by taking parts thus: 
10«. = 1 of £l and 7^., the difference between lOs. and 9s. 4|(/.,=^ 
of 10*. 

By applying the principle explained in (31) we have £2734 16s. 

Bd. X 6 =£16409 ; then 9s. 4^d-T-6 = l«. 6j<Z. ; whence we have — 

16409 @ Is. 6ji/. 
6</.=J= 8204 6 
J=i« 1025 6J 

2,0)2563,9 Oj 



£1281 19s. 0J(/. Ans. 

Post Office. 

6. Find the value of 3107 sheep, each sheep being worth £l 14«. 7id 
. 7. Find the dividend on £3762 10*. at 8*. 2^J. in the pound. 

Various Departments. 

8. Fmd the value of 204 at £3 12*. 5d. 

Admiralty Office. 

9. Find the value of 4562^ things at £3 15*. 9^ jeach. 

Various Departments. 

10. Find the value of 6723 pieces of cloth, each piece beiog worth 
£1 8*. B\d. 

11. What is the dividend on £2468 at 15*. 6<f. in the £ ? 

12. Find the value of 373 articles at 9*. 7|//. each. 

875 „ at 5*. 1 \d. each. 
327 „ at £l 2*. 5jrf. 
373 „ at £2 16*. lO^r/. 
21 7 j^ yards of lace at £2 17*. 7\d. each. 
136 articles at £l 7*. 2d. 
372 „ at 3*. 7^^ 

205 „ at£3I2*. 5i^ 
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SO. Find tlie Tilae of 3875 articlea at £8 I8«. 6}dL 
21. w 7394} \ at£l2 8«. 8i(i 

Far£«ii« Departments. 

Hi. 'Find tBe value of 27 cwts. of sugar at £2 \8t. per ewe. 

23. „ 473 lbs. of coflfee at Is. 5^d. per lb. 

24. n 132^ tons of iron at £7 l&s. ed. per ton. 

25. Find the eo6t of 716 acres at £4^ \U. S^d. per acre. 

26. Find the value of 6214 sheep, each sheep being worth £l 14it. 
7jtf. 

Case III. 

112. When both the commodity and price are of several 
denominations. 

Bulb. — Multiply the price bj the higbeet denomiDation 
in the quantity, and take aliquot parts of the price for the 
remainder of the quantity. 

Prisons, Science and Art, JT. 

Ex. 8. Find the price of 13 cwts. S'qrs. 1} lbs. of sugar at £2 Cs. 8dL 
per cwt 

cwta. qrs. lbs. 
The cost of 13 cwts. is ^ IS 8 11 @ £2 6 8 

found by multiplying £2 .13 

6«.8<f. byl3. Then aliquot 30 6 8 

parts are taken foj the 8 qrs. 2 qrs. « ^ of a cwt. » 1 3 4 
11 lbs., as will be clearly 1 qf- =| of 2 qrs.= 11 8 

undemood from the an- I}^*f ^Jlf' =" ? ^i 

4 lbs.:t=J of 1 qr. — 18 
nexedwork. ^ ^ -j 

. £32 6 3 Ans. 

27. Find the price of 17 acres 3 rds. 15 pis. at £37 lOs, per acre. 

Various Departments. 

28. Find the price of 19 cwts. 1 qr. 13 lbs. at £2 Us. Ad, per cwL 

29. Find the value of 11 oz. 6dwts. 15 grs. of gold, at £3 17«. lOd 

per oz. 

Admiralty. 

30. Find the value of 38 cwts. 1 qr. 16 lbs. at £2 lis, 6<f. per cwt. 

31. Find the value of 16 cwts. 1. qr. 21 lbs. at £3 18«. d<t per cwt 
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Various Departments, 

32. Find the ralue of 13 cwts. 3 qrs. 17 lbs.,of teaat £22 8& per 
cwt. 

33. Find the cost of 14 cwts. 3 qrs. 19 lbs. at £5 IBs, Sd, per cwt 

113> If the price be not that of a unit of the highest deno- 
mination, reduce the given quantity to that denomination of 
which the price is given. Or, find from the given price, 
what the price of one of the highest denomination would be 
at the same rate. 

' Post Office, 

Ex. 9. Find the price of 3 cwts. 2 qrs. 17 lbs. at £l 5s, BdL per 
quarter. 

It is evident that £l 5«. 8dx4oB£5 2s, 8</. the price per cwt at 
same rate ; hence, # 

3 ewts. 2 qrs. 17 lbs. ^£528 



cost of 3 cwts. » 15 8. 

2qr8.Bjof 1 cwt» 2 11 4 

14lbs.«|of 2 qrs.a 12 10 

2lbs.s|of 14 lbs.« 1 10 

1 lb. -iof 2 lbs.» 11 

£18 14 11 Ans. 

Or since 3 cwts. 2 qrs. 17 lbs. « 14 qrs. 17 lbs., we havt 

£15 8 
14 



price of 14 qrs. » 17 19 4 

l4lbs.«|ofaqr.- 12 10 

2 lbs. -^ of 14 lbs.- 1 10 

llb.-|of 2 lbs.» U 

£l« 14 1 1 Ans. 

Customs and Excise, 

34. Find the value of 7 cwts. 3 qrs. ^11 lbs. at £2 13«. Id, per 
quarter. 

Constabulary (^Cadetships). 

85. Find (by Practice) the price of 8 tons 13 cwts. 18 lbs. of coal Mt 
i^ p^ quarter. 
Sd. Find the diyidend on £1760 Ss. at 10«. 4dL in the £• 
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Poit OgHce, Board of Trade, Fuheries, §-c. 

37. A rate of 1*. 5<f. io the poand is leyied on a parish 'where the 
rateable rental is :f360817 10«. Find the amount prodaccd. 

38. Find the value of 105 pockets of hops, each weighing 1 cwt 
I qr. 8 lbs., at £4 12«. 6</. per cwt 



Contractions. 

114. For tons, cwis,, qrs. 

Rule. — Multiply the tons by 1, and consider the product 
as pounds; the cwts. by 1, and consider the product as 
shillings ; the qrs. by 3, and consider the product as pence. 

£1 per ton is 1*. per cwt. and Zd. per qr. : hence the rule. 

Various Departments, . ^ 

Ex. 10. Find the value of 9 tons 4 cwts. 3 qrs. 21 lbs. at £14 15s. 9<f. 
iH;r ton.* 

tons cwts. qrs. lbs. 

When a qr. costs Zd, a lb. 9 4 3 21 

will cost ^i. ; hence, the rea- ^ ^ ^ & 

son of multiplying the lbs. 9 4 iji 

^Th ' . 14 

£129 9 U 
to.«^ 4 12 5I 

bB.^\ 2 6 241 

3^^-^ 2 3|f| 

£136 14 9^ Ans. 

Admiralty. 

39. Find the price of 56 tons 4 cwts. 2 qrs. at £58 7«. 6d!. per ton. 

40. „ 38 tons 1 cwt. 16 lbs. at £2 12«. ed*. per ton. 

War Department 

41. Find the price of 56 tons 15 cwts. 2 qrs. 21 lbs. at £24 6«. 8<j. 
per ton. 

115. For cwts.f qrs. and lbs. 

Rule. — Multiply the cwts. by 1, the qrs. by 5, and the 
lbs. by 2^, and consider the products as in the preceding. 

* Examples 10, 11, aiid 12 mujr b« worked Ter* cRnrcnieDtlj by the rule givei 
Hi page 119. 
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Customs, 

i)x. 11. Calculate the duty on 353 cwts. 2 qrs. 7 lbs. of fareign 

sugar at I7s, 4rf. per cwt ^4, q„^ u,. 

In this example, and most 853 2 7 @ 17<. 4<2. 

others, in which the shillings I 5 2j 

are nearly £1, it is better to 353 n 3 at£l per cwt 

find for the difference and sub- ^ ~ — z — rr 
tract Thus the difference be- grf =^=s 11 15 sl 

tween£landl7«. 4{£.iss=2«.8£f., , ' . ■ 

and the difference of the vai JLJiJ^ ^*' ®^- 

lues at these two rates will be ' . :^06 8 5 Ans, 
the answer. 

• • • 
lis* For acres, roods', and perckesl " ( 

RuL». — ^Multiply i)y 1, 5, li, respectively, and consider 
tBd pwdacts aA in the preceding. " 1 

Various Departments, 

Ex. 12. Find the pifice'of 25 acres 1 rood 10 poles at ^2 2«. 4dL 
per acre. 

acrs. rd. pis. 

25 1 10 @ £42 2s. 4d. 
25 1 10 
When by multiply- 1 5 1 J 

ing by 1, 6, 1|, the 25 6 3 price at £l per acre 

value at £1 per 6 

acre is obtained, it ... .- ~ • ^ «^ 

^ ^ - • 151 17 6 price at £6 ,. 

IS easy to find the 7 

value at any other 

. xv ^ 1063 2 6 price at £42 

rate as m the an- 2,...^.^= 2 10 7* price at 2*. T 

nexedwork. 4<i.=|of 2s. = 8 sJpriceatW. „ 

£1066 1 6} Ans. 

Ex. 13. Find the price of 13 02. 8 dwts. 16 grs. of gold at £3 17*. 66. 
per oz. 

oz. dwts. grs. 

In this example ^^ 8 16 

we multiply by 1, ^ 1 j 

1, and I respective- | 13 8 8 price at £l per os. 

ly; for when an Jt_ 

ox. costs £1 a dwt. 63 14 8~ price at £4 Der ox. 

will cost 1*. and a 2#. 6<f.=i of £1 1 13 7 „ 2*. 6rf. 

grain will cost Jrf. "62 1 T Ans!* 
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Sz. 14. Find the cost of making ft roftd 7 mile* 8 for. 44 yds. long, 

at £30 Ss, Ad. per mile. 

£30 3«. Ad, 

7 

211 3 4 cost of 7 miles 

2 for. *b} of a mile 7 10 10 „ 2farlong8 

lfiir.»|ofSfur. 3 15 5 ,» 1 !• 
44 yds.=| of a fo r. 15 1 ^ 44 yds. 

£223 4 8 Ans. 

Ex. 15. Find the value of 689 c. ft 5' 6'' 9'" at £13 13<. Ad. per 

cubic foot. 

Here 689»700-ll»10x 10x7-11 

£ 13 13«. Ad. X 10 »£ 136 IZs. Ad. 
136 13 4 xlO«' 1366 13 4 

1_ 

9566 la 4 value of 700 
18 13 4 xll= 150 6 8 „ 11 

9416 6 8 „ 689 

4' =1 of a foot 4 11 U 



l'=|of4 1 2 9l 

6"«|ofl' 11 4 

9'"=:|of6" 1 b ^ 



6"«iofl' 11 4| 

9'"=:iof6" 1 5J ^ 

£9422 13 A^Ans. 



Various Departments, 

42. What 18 the rent of 245 acres 3 rds. 30 pis. of land at £2 14.?. 
per acre ? ' 

43. What vill be the price of 35 acres 2 rds. 30 pis. at £30 U. 8</. 
per acre ? 

44., Find the-value of 2 rds. 19 pis. 12 yds. of land at £80 13«. Ad. 
per acre. 

117» Sometimes certain deductions have to be made before 
the true weight of goods, called the net or neat weight, is 
found. 

The weight of both goods and box, &c., which contains 
them is called the gross weight. 

Take is the weight of the bag or barrel, which contains 
the goods, or an allowance made for it, usually a per*cen- 
;age, that is^ a deduction per 100 lbs. 
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Teett is an allowancQ of 4 lb# in everj 104 lb., or ^ part» 
allowed for dust, &c. 

Beahage or CLOFF is an allowance of 2 lb. in every 3 
cwt, or yJ^ part, considered necessary to turn the beam. 

Trett and cloff, liowever, are falling into disuse. 

First tare is deducted ; trett is taken from w^at remains, 
and so on. When all deductions are taken we have the 
net weight. 

Customs and Excise, 

Ex. 16. What is the net weight of the following : 

cwti. qrs. lbs* 

J. D. I 17 2 9 

a 18 2 14 

3 19 3 

4 20 1 

5 16 3 26j 

5 butts 93 21 gross. 

Tare^^ft- 16 3 2gg 

76 1 18} J net weight Ans. 

In finding the tare we multiply by 9 and divide by 50. 

Ex. 17. Raisins. 

Boxei. cwti. qri. Iba. 

^•^ I I i 24l^^^^^^^.^jj^^ 

^ " ^ ^ •' net weight? 

cwts. qri. lb«. 
2 I 24 
2 2 1 



Tare at 18 per 
cent. 



4 3 25 gross. 
Tare 10x6»60 1bs.» 2 4 



iff. What is the net weight of 

F. B. 



4 1 21 net weight Ans, 
cwta. qrs. lbs. 



I 7 14 1 ^^°^ 



XXVIL 

Customs, 
46. Return for duty 60 chests of liquorice paste, weighing 160 cwU. 
9 qrs gross, allowing for tare 42 lbs. each chest, and for leaves 7 ptf 
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Floobino, Painting, &c., are fVequently calculated by Praetiee t 
read Duodecimals in connectioa with this subject. 

Science and Art, Prisons, Junior Clerks, See* 

Ex. 18. What will the pamtlDg of a room cost at 2s. 3d. the square 
yard, whose height is 10 feet, width 15 feet, and length 19 feet ? 
19 X 10 X 2 :=380 the area of the two sides. 
15 X 10 X 2«300 the area of the two ends. 

680 sq. feet, area of the whole room to bt 
|»ainted, which -^ 9 » 75§ sq. yards. Then 75f at 2s. 3d. - (mnltiply the 
first quantity and divide the 2nd by nine) 680 at 3d, 

680 

3d, —i of a s, ^ 170«. ^£S 10«. Abs, 

47. What will the painting of a room cost at 2«. 3d the sq. yard^ 
whose height is 15 feet, width 16 feet, and length 18 feet ? 

Constabulary and Education Offices, 

48. Find how many yards of paper | of a yard wide will paper a 
room, whose length is 26 ft. 4 in., breadth 18 ft 8 in., and its height 
12 ft. 3 in. 

Various Departments* 

49. WBht is the expense of digging a ditch of which the solid con- 
tent is 5755 cabic yards at the rate of I5s. 7f</. per yard ? 

50. Find the cost of papering a room 16 ft. long, 11 ft. wide, and 
10 ft high, with paper 30 in. broad, at 7^d a yard. 

Post Office, Customs, War Department, ^c. 

51. Find the cost of papering a room, whose height is 12 ft., width 
16 ft, and length 20 ft., the price of paper being 2}d. the sq. yard. 

Miscellaneous Exercises in Practice. 

xxvm. 

Post Office. 

1. If an officer's pay is I2s. 3d. per day, what is that per year? 

2. A bankrupt owes £2468, and he could pay I5s. 6d. in the £, what 
are his effects worth ? 

3. The charge of carrying the mails by railway to Birmingham U 
if 28 Is. 4d per day ; how much is it in 365 days? 
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4. Find the value of 328 articles at 8«. 5^. eacli. 

5. n IS^O 1* &t 1^^* 9^* each. 

6. ), 674 . „ at £4 8«. 4(il each. 

7. „ 638 „ ac£2 17«. 4f?. each. 

Clerks in Post Office, Police Courts, Science and Art, Board of Trade, 

Fisheries, and Pritons Departments, 

8. Find the dividend on £2574 lis, at I 3a 5d. in the pound. 

9. Find the cost of making a road, length 9 miles 5 fur. 44 yds., at 
£25 8s, 4d, per mile. 

10. Find the ralue of 15 silver plates, each weighing 7 oz. U.dvt.^. 
6 grs., at 6«. Sd, per ounce. 

11. Find the value of 70 hales of cotton, each weighing 1 cwt 1 qr. 
SI lbs., at £2 3s, Hd, per cwt 

12. Find the value of 3 acres 1 rd. 14 pis. at £125 per acre. 

13. Find the value of 14 oz. 8 dwts. 20 ges. of gold at £3 17«. U 
per ounce. 

14. Find the dividend on £3854 lOs. at 8s. 2\d. in the pound. 

15. Find the value of 16 oz. 6 dwts. 20 grs. of gold at £3 Ms, U 
per ounce. 

16. Find the income-tax on £2382 Is, Bd, at l^d, in the pound. 

17. Find the value of 983 articles at Ss, }0^. each. 

18. Find the value of 969 „ at I9s, U^d. each. 

19. What is the duty on 85960 lbs. of hops at Id. |f of a fiurtbing 
per lb. ? 

10. Find the value of 2654} at £7 lbs. 4d. each. 

21. „ 7394^ at £12 8s, 8\i. each. 

22. „ 37 tons 3 cwts. 22 lbs. at £12 17«. Id. per cwt. 

23. n 5 tons 3 cwts. 1 qr. 5 lbs. at £3 I3«. per cwt 

War Department, 

24. Find the price of 56 tons 10 cwts. 2 qrs. 21 lbs. at £24 6«. M- 
per ton. 

Surveyor of Taxes, 

25. How much income-tax at 10^. in the £ must a man pay who 
has £1875 per annum ? 

• 

26. Find (by Practice) the price of 35 bars of gold, each weighing 
8 oz. 11 dwts. 9 grs., at £2 \2s, 6d, per oz. 

Proposed where Candidates are to know * Vulgar and Decimd 

Fractions,,^ 

27. A room is 42 ft. long, 28 ft. broadband 12 ft. high, what will b0 
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the cost of «oyering the walls with a paper 2 ft. 3 In. wide, at 9d, 
per yard ? 

28. Find the cost of 4 cwts. 3 qrs. 32^ lbs. at £l 9s. 2tL per ewt 

29. If a person's estate is worth £1384 16s. per annum, and the rent- 
charges upon it amount to 14«. 9^. in the pound, what is the net annual 
income? 

30. What is the rent of 67 acres of land for 2 years 9 months 11 
days, the yearly rent of an acre being £2 Ss. ? 

31. A bankrupt whose liabilities are £3236 I7s. 6(L can pay 18«. lOd, 
in the pound, what are his assets ? 

32. Fiiid the value of 6 qrs. 3 bushels If pecks of wheat at £3 18«. 
6^. per quarter. 

33. Find the price of 3 qrs. 20 lbs. 12 ot. at £11 13«. 4d. per cwt. 

34. Find the amount of income-tax on £S75 15^. at 14d. in the £> 

35. Find the value of 39 cwts. 1 qr. 20 lbs. at £6 2«. Sd. per cwt. 

36. What is the dividend on £2485 at 17s. d^d. in the pound ? 

37. Find the value of 1001 articles at Ss. 7 id. 

38. Find the value of 5 lbs. 9 oz. 7 dwts. of gold at £3 17 s. 10(/1 an oz. 

39. Fmd the value of 197 arUcles at £4 12& S^dL 

40. Find the income-tax at 16dl in the pound on £1405 I5s, 11^. 

41. Find the cost of 11 miles 3 fur. and 55 yds. of railway at 
£32500 per mile. 

42. Find the price of tons 11 cwts. 9 qrs. 21 lbs. at £10 lis. 4^1 
per cwt 

43. Find the price of 17 acres 3 rds. 15 pis. at £60 8k. Ad. per acra^ 

44. Find the value of 6943 sheep, each sheep being worth £1 13«. 4|d 

45. Find the cost of 7 cwts. 3 qrs. 20j lbs. at £3 2s. 5d, per cwt 

46. What is the dividend on £4970 at ^s. lO^d. in the pound? 

47. Find the value of 8 tons 18 cwts. 3 qrs. 12 lbs. at £2 17«. 9dL 
per cwt 

Proposed also in Several Departments. 

48. Find the value of 194 articles at £4 \2s. 5|J. each. 

49. Find the value of 3546 pieces of cloth, each piece being worth 
£1 6«. 7}i. 

50. What is the price of 329 yards 3 qrs. 2 nls. at 5^. 2\i. per qr. ? 

51. Find the value of 821 articles at 13«. lOjd 

52. Find the value of 3 lbs. 5 oz. 14 dwts. 12 grs. at 17«. 6€f.per oz. 

Education Office^ London, 

53. Find the price of 8 cwti. I qr. 12 lbs. at £4 12a. S^L per 
quarter. 
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Various departments, 

» 

54. Find how much a man saves per anntim who has a salary of 
£200. a year, his daily outlay being 9s. O^d. 
. 55. Find the value of 5899 articles at £4 12s. 9d. per gross. 

66. Find the value of 9765 articles at £4 168. 8d. per dozen. 
1 67. Find the value of 457 articles at £14 17s. 9id. each ; then 
prove the accuracy of the result by multiplication, after expressing 
17s. 9 id. as the decimal of a pound. 

68. Find the cost of '327 of 1 cwt. 2 qrs. 7 oz. + '703 of 9 cwts. 1 
qr. 2 lbs. 6 oz. + '24 of 7 cwts. 2 qrs. 10 lbs. 12^ oz. at £8 13s. 4<l 
per cwt. 

DUODECIMALS. 

119* DuoDEcrnALS (Latin, duodecimo twelve) are so called 
because they increase by twelves from right to left Although 
the various quantities in this rule increase in a twelve-fold 
ratio, yet the figures by which they are expressed are in 
the ordinary decimal notation, and are multiplied in the 
usual way. 

In Duodecimals a foot is divided first into 12 equal parts 
balled inches or primes, marked thus (') ; and each of these 
again into 12 equal parts called seconds, marked thus (") 
In like manner eacli second is divided into 12 equal parts 
called thirds ('"), each third into 12 equal parts called 
fourths C''') and so on. 

Hence 1' (inch or prime) >& j^ of a foot 

I*' (second),^ of ,V =Th » 

l'^(thhrd).iofAofA «^ „ 

1"" (fourth), A of A of A of A « 5^ „ 

Duodecimals are added, subtracted, multiplied, and 

divided, just as other compound numbers, 12 of a less de« 

nomination making 1 of a greater, as in the following 

table : — 

1 2 fourths ('"0 « 1 third ('") 

12 thii-as O « 1 second (") 

12 seconds (") r= \ inch or prime Q 

\2 ifiches or primes (')=*- 1 foot. 
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The marks ', ", '", &c., are called indices, because they 
indicate or point out the deDomination of the quantity to 
which they are attached. 

Since feet stand in the place of units, feet multiplied 
by feet will give square feet as product : feet multiplied by 
inches or primes will give inches or primes, and so on, as 
follows : 

JFVef multiplied bj feet give feet as proda^ 
Feet „ primes „ primes „ 

Feet „ seconds „ seconds ^ 



Primes multiplied bj primes give seconds. 
Primes „ seconds „ thirds. 

Primes ., thirds „ fourths. 



n 



Seconds multiplied bj seconds give fourths. 
Seconds „ thirds „ fifths. 

Seconds „ fourths „ sixths. 



f» 



In othex' words^ the product will always be the denomi- 
nation indicated by the sum of the indices of the multipli- 
cand and multiplier : thus 7" x 5'" = 35""", thirty-five 
sixths. • 

The following geometrical figure will best illustrate 
what has just been said. 



A Second 
on^ln. 



<^. 

i^ 

Z" z ^^. 

I .SSI, 



.^. 



.^ — _ 

Apriige or injclL 



g2 
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» 

Duodecimals are principally used •bj workmen and 
artificers, in ascertaining the superficial and solid contente 
of their work. 

The superficial content of a square or rectangular figure 
is found by multiplying the length by the breadth. The 
solid content or volume of a rectangular parallelepiped is 
found by multiplying the area of the end by the length.* 

Rule fob Multiplying Duodecimals. 

1®. Write the multiplier under the multiplicand, feet 
under feet, primes under primes, &c. 

2?, Commencing with the highest denomination of the 
multiplier, multiply each denomination of the multiplicand 
by it separately, beginning at the lowest, setting down the 
products and carrying one for every twelve. 

3**. Multiply by the next highest denomination in the 
multiplier in the same manner, setting down the products 
under the denominations of same kind, which will gene- 
rally be eflfected by falling back one place to the right. 

4**. The sum of the partial products of all the figures in 
multiplier, will be the total produced. 

"Ex. 1. In a log of timber 20 ft 9 in. long, S ft 5 In. btwid, aod 
t ft 3 in. thick, how many cabic or solid feet are there ? 



ft. 

20 
2 


^ 
V 


41 
8 


6'= product by 2ft 
r O^^prodnct by y 


50 
2 


1' 9'' — product of length and bieadth. 
0' 


100 
12 


3' 6" 

6' 5" 3^' 



Il2ft9' 11" S*' Am. 

In the above example we first say, 2ft x 9'= 18'=! ft. V^ 



DUODECDCALS. 131 

W6 set down the 6' and carrj the 1 ft. : then twice 20 flfc. + 1 
-=41 ft., and so on. 

War DepartmenL 

Ex. 2. Moltiplj by the method of daodecimals 46 ft 5 in. 6 ptrti by 
9 ft. 7 IB. 8 parts. 

ft. 

46 5' 6' 
9 7' 8^ 



418 1' 6"«prodactby0ft 
27 1' 2" 6*^ « product by 7'. 
a 6^ ir^ 8^^=prQ dttct by 8". 

447ft 9' sr r^thg anMwer, 

Ex 3. The side of a solid cube is 7 it. 2^ in., find the content in 
solid yards, feet, and inches. 
The content will be 7 ft. 2^' x 7 ft. 2*' x 7 ft. 2i'. 

ft. 

7 Sf 6"| 

7 2' 6" 



50 


5' 


6" 




1 


2' 


6" 






3' 


7" 


3"^ 


51 


11' 


6" 


3"' 


7 


2' 


6" 





363 8* T 9"' 

8 7' 11" 0'" 6"" 

2 1' 11" 9"' 1"" 6'"" 

374 6' 6" 6'" 7"" 6'"" 

12 12 



78 90 15 
12 = — 



144 24 8 



942 
.'. final result = 374 c. ft. 942f in. =13 c. yds. 23 c. ft. 942Jin. 

In the multiplication of duodecimals, it must be distinctly re- 
collected tbat M'licn we perform one multiplication, the product is in 
square measure, and the «(7comv9 correspond to square inches. It is 
equally necessary to remember, that in cubic measure the denomination 
in the third place, tliMs, corresponda to cubic inches. 
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XXVin.(a) 
Varums Departments, 

1. How many square yards, feet, and inches, are there in the top of 
a table, the sides of which are 10 ft. 7i in., and 9 ft. 5 in. ? 

2. How many square yards are there in a recta;ngular plot» tip* 
length of which is 6 ft. 9 in., and the breadth 4 ft. 10 in. ? 

3. The side of a cube is 17 in. ; find its content in solid yards, feet, 
and inches ? 

4. How many square yards, &c., are there in a table 6 ft. 8 in. long, 
by 4 ft. 9 in. broad? 

5. The area of a plot of ground is 101 yds. 3 ft. 90 in., and the 
length is 36 ft. 9 in. ; find the breadth. 

6. The length of a French metre being 39*37 in., find the number 
of solid feet and inches in a cube the length of whose side is 2 metres. 

7. Multiply by the method of duodecimals 7 ft. 5 in. 8 parts by 9 ft. 
4 in. 11 parts, and express the result obtained in square inches and 
a fraction of a square inch. 

£x. 4. Multiply by the method of duodecimals 7 f tw 5 in. 9 pts. 
9 ft. 6 in. 9 pts., and the result by 4 in. 7 pts., giving the answer 
in cubic inches. 

ft. 
. 7 5' 9" 
' 9 6 9" 



67 3' 9" 
3 8' 10" 6'" 
5' 7" 3"' 9'"' 

71 6' 2" 9'" 9"" 

4' 7" 

23 10' 0" IT" 3"" 0'"" 



27 c. ft. 3' 9<' 
12 



;/// 



10"" 
12 



g///// 3/- 



'///// 



327 primes 
12 



3933 seconds 
12 



128 
12 

1539 

1728 



47202 thirds or 0. inches. 



171 67 
192 64 
/. Ans, 47202JIJ 0. in. 
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8. Multiply by duodecimals 2 ft. 7 in. 11 parts by 3 ft. 5 in. 7 parts, 
and explain clearly each term of the result. 

9. The sides of a rectangular plot are 57 ft. 7 in. and 43 ft. 5 in. ; 
tind its area in square yards, feet, and inches. 

10. What length must be cut off a board 6f 'inches wide, that the 
area cut off may be a square foot ? 

11. Find the thickness of a solid whose length is 2 yards, breadth 
a yard and a-half, and solid content 1 cubic yd. 6 c. ft. 1296 c. in. 

12. How many square feet of deal 1 in. thick, will be required to 
make a box, the external dimensions of which are 2 ft. 6 in. 1 ft 
3^ in., and 1 ft. 1 in. ? 

13. France contains 128 millions of English acres, and the Pyrenees 
spread over it would cover it to the depth of 115 feet, find the bulk 
of the Pyrenees in cubic yards and feet, and find the depth to which 
they would cover Ireland, which contains 20 millions of acres. 

14. What is the height of a closet 8^ ft. by 6) ft., which will 
exactly contain 12 boxes 4^ feet long, 3^ ft. wide, and 2i ft deep ? 



PROPERTIES OF NUMBERS. 

In working arithmetic it is of the utmost importance to be able to 
resolve those numbers which admit of it into their component parts 
or prime factors. The most convenient mode of finding the prime 
factors of a number is by commencing with small numbers, and try- 
ing which of them will divide evenly into the given number. We 
can place the divisors on the left, as below — 

Resolve 462 and 15950 into their prime factors. 



2 


462 


2 


15950 


3 


231 


5 


7975 


7 


77 


5 


1595 


11 


11 


11 


319 






29 


29 



/. 462 « 2 X 3 X 7 X 11 and 15950 «2x5x5xllx29. 

Now should it be required to find the g. c. m. of these two num- 
bers, we take the common factors and multiply them together. 
/. o. c. M. of 462 and 15950 =« 2 x 11 « 22. 

The learner should re-read pp. 77-9, and add to the MuUiplication 
I'dblCy already learned, the following table of prime numbers : — 
- 1 2 3 4 5 6 7 8 9 10 11 12 

13 26 39 62 65 78 91 104 117 130 14.3 156 

17 34 51 68 85 102 119 136 153 170 187 204 

19 38 57 76 95 114 133 152 171 190 209 228 

23 46 69 92 115 138 161 184 207 230 253 276 



To find the l. c. m. of Fractional Quantities, 
Rule. Find the l. c. m. of their nujnerators when the quantities 
•re written in a fractional form. 
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SIMPLE PROPORTION. 

Id0» Ratio is the relation which exists between anj two 
quantities of the same kind, and is found bj dividing the 
former by the latter : thus, the ratio of 6 to 3 is 2, and the 
ratio of 12 to 4 is 3, for6-r-3=2 and 12-f-4=3. 

Ratio is another name for the quotient of two quandties 
of the same kind. Therefore, the quantities may be ex- 
pressed as the terms of a fraction, the ratio being what we 
have called the real value of the fraction. We may say J 
=2, and.V=:3. 

What were formerly called the terms of a. fraction, are no\r 
called the terms of a ratio j; what we have called the nume- 
rator of a fraction, we now call the antecedent of a ratio, 
being usually written before the other term. What we 
termed the denominator of a fraction, we now call the con' 
sequent of a ratio. 

The terms of a ratio are generally written thus, 6 : 3 
(read, 6 to 3) instead off, or 6h-3 ; and 12 : 4 is the same 
as i^», or 12-r-4. 

As has been shown in Fractions, the numerator corre- 
sponds to the dividend, and the denominator to the divisor; 
so with the terms of a ratio, the antecedent corresponds to 
the dividend, and the consequent to the diviior ; and hence 
the quotient corresponds to, and is, the ratio. 

The term quotient is used in a more general sense than 
the term ratio, for quotient means, not only the number of 
times one quantity contains another of the same kind, bat 
is applied to compound quantities arising by taking the 
hal^ or any other part of a quantity of several denominations. 
Batio Is always expressed by an abstract number, and has 
reference to the number of times or parts of a time the 
antecedent contains the consequent. We may say every 
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ratio i3 a quotient, but we cannot say every quotient is a 
ratio. 

The terms of a ratio may both be multiplied or both 
dtpided by the same number, and the ratio of the results 
will be the same as that of the original numbers, just as we 
have seen with respect to the terms of a fraction. For 
example, 6 : 3= 18 (6 x 3) : 9 (3 x 3); and 12 : 5=60 (12 x 5) 
: 25 (5 X 5). 

121. YIThen ratios are equal, their terms form what is 
called a pboportiok, written thus, 6:3:: 18:9, and read 
6 to 3, as 18 to 9. These four numbers axe proporiionalsy 
that is, 6 bears the same relation to 3, that IS does to 9 ; 
or, that. the quotient of 6 divided by 3 is equal to the 
quotient of 18 divided by 9. Hence, the terms of any two 
equal fractions will form a proportion, as they imply equal 
quotients. Thus, f »|t> becomes, 5 ': 7 : : 20 : 28, the 
numerator of one is, to its denominator, as the numerator of 
the other, to its denominator. 

It follows that any four numbers are proportion als, when 
the first divided by the second is equal to the third divided 
by the fourth. They are not proportionals when this is not 
the €ase ; therefore, by this test, we can determine if any 
fomr numbers are proportion's. 

Ti&e the four numbers 12, 6, 10, and 4, and we see that 
12-^6=2, but 10^4 =2^, therefore these four numbers are 
net proportionals. Again, 15, 9,10, and 6; now 15-^9= If, 
aad IO-f-6=: If, these four numbers are proportionals, since 
they have equal ratios ; and they may be written 15 : 9 : : 
10:6. The second and third terms of a proportion are called 
means (9 and 10) ; the first and fourth extremes (15 and 6). 
Wken four numbers form a proportion, the product of the 
means is equal to the product of the extremes. Thus, 6 : 3 
: : B : 4 ; here, 6x4, the extremes, = 8x3, the means, = 
24. 

If the product of any two numbers be equal to the 
predact of any other two numbers, the four numbers will 
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form a proportion, the factors of one product forming 
means, and those of the other forming extremes. This 
is another test by which we. can determine if four numbers 
bo proportionals. 

We may make any change in writing four propor- 
tionals, provided the same two terms still form means or 
extremes, thus: — 

We may say, 

1^ The first term : to the second term : : the third term : 
the fourth term, 

2^. The first term : the third term : : the second term : 
the fourth term. 

3**. The second term : the first term : : the fourth term : 

m 

the third term. 

4°. The second term : the fourth term : : the first term : 
the third term. 

, By adding, 

5°. The first term + the second : the second term : : thi 
third term + the fourth : the fourth term. 

In the above explanations, we have considered the terms 
abstract numbers. The first and second terms. When com- 
pound quantities are considered, must be of the same kind, 
and also the third and fourth of the same kind, since we 
cannot compare quantities of different kinds so as to have 
any ratio or relation between them. It has been shown 
that we cannot express one quantity as a fraction of another 
quantity of a different kind. 

From the product of the means being equal < to the 
product of the extremes, the rule for finding a fourth pro- 
portional to three given numbers may be easily deduced. 
There are always three terms given ; which must be, either 
two extremes and (me mean, or two means and one extreme. 
If two extremes and one mean be given. From the two 
extremes, say 10 and 6, we find the product of the ex- 
tremes, 60 ; now, as the product of the means is also 60, and 



SIMPLE PROPORTION. 137 

we have one mean, say 4, which is one factor of 60, con- 
sidered as product of means; hence, 60-r-4 = 15, the other 
mean. Therefore we can say, 10 : 15 : : 4 : 6; or, 15 : 10 
: : 6 : 4, &c. 

It follows that — product of means -h one extreme = the 
* other extreme; and — product of extremes-^ one mean = the 
other mean. 

In this rule there are always three numbers given to find 
a fourth, hence it has been called * The Rule of Three.' It 
has also been called ' The Golden Eule,' from its great im- 
portance. 

122. To find a fourth proportional to three quantities. 

Rule.— Divide the product of the second and third terms 
by the first. 



Ex. Find a fourth proportional to 8, 
8 : 6 : : 24 Proof. 


6, and 24. 

Proof. 


o 
8)144 
18 Ans. 


By 121. 

84- 6«H- 
24^18 = lj 


The extremes 8 x 18 » 144 
The means 6 x 24 » 144 


Find fourth proportionals to : 
1.* 16 : 18 : : 24. 


5. 36 : 12 : : 720. 


2. 12 : SO : : 


50. 


6. 7 : 14 : : 28. • 


3. 10 : 8 : : 


80. 


7. 28 : 69 : : 177. 


4. 24 : 100 : : 


168. 


8. 25 : 125 : : 1025. 



123. General Rule for Proportion. 

1®. Set down the term which corresponds to the answer 
in the third place. 

2?. If, from the nature of the question, the answer is to 
be more than the third term, set down the greater of the 
other two terms in the second place. If the answer is to be 







• Answers. 






(1.) 87. 


(2.) 


125. 


(3.) 64. 


(4.) 700. 


(5.) MO. 


(6.) 


56. 


(7.) 531. 


:8.) bV2o. 
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less than 'the third term, write the least of the other two 
in the second place. 

3°, Then divide fhe product of the second and third 
terms by the first ; the quotient will be the fourth term or 
answer.- 

Case I. 

124. When the three given terms are each of one deno- 
mination. 

Various Departi^ents, 

Ex. I. A coach goes from London to Liverpool at the rate of 9 
miles .per hour in 24 hours; in what time would the distance be 

travelled by a train travelling 32 miles per hour ? 

mis. mU. hn. 

We see at once that thr answer is to be 32 : 9 : :24 
m hours ; therefore 24 is written in third ^ 

place. Anything going 32 miles an hour 32)216 (6 J hrs. Ans. 
will take less time than 9 miles an hour; 192 

hence 32 will be the first term. p_a 

By First Principles. 

24 hours at rate of 9 miles=24x9«:216, the nmnber of mQes 
travelled; whence 216-5-32 s=6| the number of hours necessary to 
travel the distance at 32 miles per hour. 

XXIX. 

Post Office. 

1. How much land at IQs. an acre shall be given in exchange for 430 
acres at 1 5s, an acre? 

2. If a pasture can maintain 7 horses 6 -weeks, how long can it 
maintain 35 horses? 

3. If £100 gain £lO in 12 months, hew much will gain the same in 
9 months ? 

4. If 100 men can finish a work in 12 days, how many men are 
sufficient to do the same in 3 days ? 

Where * Vulgar and Decimal^ Fractions are required, 

5. If 5 men can do a piece of work in 27 days, how long would 6 
men be in doini; doable the quantity ? 
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6. If hy working 9 liours a day I can finish a piece of work in 18 
weeks, how long shall I take to finish it if I work 8 hours per day? 

7. A man by working 6^ hours a day does a piece of work in 
12 days ; how many hours a day must be work in order to do it in 7} 
days? 

Case II. 
» 
125. When the first two terms are of different denomina* 

tions, and the thitd term of one denomination. 

Rule. — Reduce the first and second terms to the lowest 
denomination mentioned in either, then proceed as in Case I. 
Ex. 2. If 17 tons of coal cost £19 19«. 6^., how much may be bought 
for £10 ll*.6rf.? 

The reason of the statement of tons. 

, . .,..,. £19 19«. 6rf.:£10 lU. 6<?.::17 

this example is precisely similar to 20 20 

that given in Ex. 1. We reduce, 



according to the Rule, the first and ^ J^ 21 1 
second terms to pence, and then 



multiply the second and third 4794 ' 2638 

tenns together, and divide the 

product by the first term, which 4794)43146 (9 tons Ans* 

gives the Ans. in the same denomi* 
nation as the third term. 

It is much better to write the terms as below and try to contract ; 
thus, dividing the first and third by 17 we have 

Ans = ^^Q ^^*' 6ff. X 17 
£19 19«. 6c/. 

_. £10 llg. erf'. X 1 ^9 

£1 3*. 6<f. "~ * 

Find a fourth proportional to :— 

8. As £1648 6«. 9^. : £505 10«. 4^. : : £52. 

9. If a horse cost 24«. \\d, for 13days, how many days will £15 16$. 3tf. 
keep him ? 

10. How much is due for 95 days, the salary being £28 Ts, per 
annum.? 

XI. What must £92 pay towards a tax when £83 Ts, 4^. is assessed 
on £650 13«. ^d,, and how much is the poundage rate ? 

Wear Department, Science and Art, Police Courts, jfc. 

12. If a train going 25 miles an hour perforins a certain distance in 
4| hwn* how long would a train going 30 miles an hour take to ner- 
ffgm tiftree times the distance ? 
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* 

13. Find the inoome-tax on £17030 ds. at 7d, in the ponnd. 

14. Find the yalae of a cargo, to insnre which it cost £194 Ss, Sd., 
at 12«. Q^d. per cent. 

15. If an acre cost £161 68, Sd., how mnch can be purchased for 
£534 4*. 6rf.? 

India Office. 

16. If the yearly profits of an investment he £11 98, Sd, per cent, 
how much must be inyested in order to produce an annual return of 
£640 IBs. 9d.? 

Case III. 

126. TVhen the third term is of more denominations than 
one, 

BuLE. — ^Reduce it to the lowest denomiuation, and then 
proceed as before. The answer will be in that denomina- 
tion to which the third has been reduced. 

Note. — If the third term can be conveniently multiplied 
hj the second, it will be unnecessary to reduce it. 

India Board. 

Ex. 3. If a pocket of hops weighing 1 cwt 3 qrs. 12 lbs. cost £7 13«. 
what is the price per cwt. ? 

cwts. qrs. Ib». cwt. 

1 3 12 : 1 :: £7 131. 
4 112 20 

7 112 153 
In the annexed opera- 28 1 12 



208 1836 

153 



tion the first and second 
terms are reduced to 
lbs., and the third term 

to shillings, before mul- 208)17136(825. Ad. 

tiplyiug, and the answer 1664 

is consequently found in (^"* ^* ^ira<^ -^'-^ 

shillings. ^j^ 

One of the most common errors into 8^ 

which many persons fall in working ^'^ 

Proportion consists in introducing ^^ 

unnecessary reductions. For iuistance, 332 

the learner, in this example, may, -^— 

instead of bringing £7 13s. inlo shil- • -151 ~ A 

lings, multiply £7 13s. by 112, by 

means of compound multiplication, and by this operation save a 

-nultiplication and a division by 20* When the third term coo- 
ts of several denominations, the reduction process is, if possible, 
be avoided. 
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By First Pr'mcipka, 

1 cwt. 8 qrs.^2 lbs. »208 lbs 
.'. Cost of 208 lbs. -b£7 134 « I53a. 
;. Cost of I lb. -ijf*. 

Cost of 112 lU. , 158 X 112 , ISgjcJ^ 1071^ 

208 13 13 

«82^.»£4 2«. 4^. ilim 

Post Ojjict, 

17. A bankrupt o-wes £4968, he has only money sufficient to pay 
9«. Id. in the £ \ hotr much money has he to pay his debts ? 

18. What is the yaliie of 19^ chaldrons of coals at £1 lU. 6dL per 
chaldron ? 

19. If £70 16«. 4J. is the cost of 16 cwts. 4 lbs. what would 1 ton 
2 cwts. 3 qrs. cost ? 

20. What is the half year's rent on 547 acres of land at 15«. 6a. 
Der acre ? 

Audit Office. 

21. If 33 cwts. 2 qrs. 8 lbs. cost £1315 8a 9ld. what will d| cwts. 

iJSt? 

22. If 37 cwts. 3 qrs. 22 lbs. cost £477 16& Sd, what will 1 cwt 
cost ? 

Where Candidates are to know * Arithmetic, including Vulgar and 

Decimal Fractions,* 

23. What weight of sugar may be bought for £93 12«. when the 
cost of 6 cwts. 2 qrs is £27 Us, Sd, ? 

24. What is the tax on a house rented at £327 128. 6d. if the tax on 
a house rented at 35 guineas is £6 Ss. 7)J. ? 

Contractions. 

127. L The operation may be often contracted by divid« 
ing the first and second, or first and third terms by any 
number that will measure them, and using the quotients 
instead of these terms themselves. 

Note. — We can never contract the second and third 
terms • 

Ex. 4. What is the price of 17 cwts. 2 qrs. 14 lbs. at £44 16s, per 

cwt.? 
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After reducing the three tenhfi, 
we contract the first and third. It 
will he fonnd most convenient to 
write the dividendfi ahove and the ^^ 

divisors under a line, when the 1974 ■ 

example has been properly stated. 1974 x )B^)B 1974 x 8 



cwt. 


cwtt. qn. 1^ 


£ «. 


1 


: 17 2 14 


: : 44 16 


112 


4 


ao 


112) 


70 


896 



w 1 

15792s. =r£789 Us. Ans. 

25. The house rent of a labourer for 4 weeks is 9s, 4d,, what 
is it for 2 years ? 

26. When 10 cows can b^ bought for £ll5 2)«. 9d., how many, at 
the same rate, will ;£403 Ss. l^d, buy ? 

27. When 24 cwts. of hay cost £2 15s., how many cwts. can I bny 
for £8 17s. 6<L? 

11. 1**. Having stated the example, multiplj the Jirst and 
second or Jirst and third terms by any number which will pro- 
duce products^ wanting the low denominations of these terms. 

2°. Use these products instead of the terms themselves. 

Ex. 5. How much linen may 'be bought for £41 12s. 6<f.,if 405 yards 
cost £69 7s. ad, , 

' Looking at 12s. Od, and £ s. d. £ s. d. yds. 

7s. 6ef. we see at once that mul- 69 7 6 : 41 12 6 :: 40 j 

tiplying by 8 will give pounds, ^ 8 

without either shillings or pence 555 333 

in the product. 533 x )l^\ ^^TxBl 3x81 

^^ "" ^\ "" 1 "" 
243 yds. Ans. 

28. What will be the price of 8 cwts. 1 qr. 7 lbs. of cheese, when 
3 cwts. 2 qrs. 14 lbs. can be bought for £29? 

29. How much land can be rented for £768 3s. 4d. when 4 acres are 
rented at £6 13s. 4d, ? 

30. When 59 yards can be bought for £7 7s. 6rf. how many oaa be 
bought for £10 6s. Sd. ? 

8l. When 73 lbs. of beef can be had for £l 19s. 6|<f. what will be the 
price of 7006 lbs. ? 

Science and Art, Prisons, Fisheries, (fc 

32. If 16 Napoleons are worth £12 14s* Bd, what is the value of 105 
Napoleons f 
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33. If 17 cwts 3 qrs. U lbs. of barley cost £S 18«. 9d., bow much 
may be bought for £2 16f. 3i. ? 

Varhua Departments, 

34. When the income-tax was 7d. in the pound a person paid £24 7s. 
6</., what additional som does he pay now that the income-tax is 16<L in 
the pound ? 

128- If fractions be in some, or in all the terms. 

Rule. — ^Reduce them to improper fractions, if necessary, 
and proceed as in the general rule ; that is, invert the term^ 
of the fraction in the first place, and then multiply the three 
terms of the proportion together. 

Note. — The first and second terms before being multi- 
plied must be fractions of the same denomination. 

Various Departments, 

Ex. 6. A ship is worth £16000, and a person possessed of ^ of it 
sells § of his share ; what has he remaining, and what is it worth ? 

I of 15=--^' ^^at he sold ; then take ^ from^=^r5-^=^, what 
he has remaining. 

The whole ship being J||, we have 

1^1/ decimals, ^ : f^ :: :£ 16000 

I ; 1953125 :: £16000 128 : 25 :: leooo 

IftOOO 1^)^(StiS((S^x25 _ l^^x25 

£3125-0000000 Ans. \^\ ^ 

» 123x25» £3125 Ans, 

Again, 

Since he possesses^^^, we may find ^^ thus: £160004- 128 =£126 ; 
hence ^=.£125 x 25=£3125 Ans, 

Or, one-sixteenth«=£l000 ; hence. ^=£5000, what he bad at 
first of the ship; then | of £5000 « £1875, what he sold; whence 
£5000— £1875 = £3125 Ans, as before. 

Various Departments, 

35. If I of a lb. cost 8«. 2d. what must I pay for 5j lbs.? 

36. If U of a cwt be worth £4 19s. what will be the price of § of a 

ton.' 

37. If JJ of a cwt. be worth £7 3s. what will be the value of ^ of 

a ton? 

38. If 2 J lbs. of tea cost .12*. 9d. what will fe of a pound cott ? 

(Solve by decimals.) 
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39. If 2| lbs. of tea cost 9«. 6i. wba»£ will ^ of a pound cost ? 

129. 7\) divide any quantity or number into parts, pro- 
portional to the parts of another quantity or number, 

Ex. 7. Three labourers earn £2 ISs, 4d^ one working 8 days, the 
second 5, and the third 3 days ; how much is each to receire ? 

Here 8 + 5+3=>16, the total nomber of days worked, and £2 1 3«. id, 
~ 16sb3«. 4(f.»the value of a day's work ; hence, 

3«. 4dL X 8a£l 68. Sd. the first man's shore. 
3«. 4dLx5» 16<. Sd. the second „ 

3«. 4dx3» lOs. Od, the third „ 

Ex. 8. Suppose the three labourers to work the same number of days« 
and to earn £4 17«. 6d, ; but the first only works 4} houn per day, 
the second 6 hours, and the third 8 hours, how will the monej be 
divided ? 

8x4^-36*1 

5x6 «»30 [ 90 total number of hours worked by all ; then 

3x8 -«24J 



£4 17 6(/. -1-90 »l<. Id the wages per hour. 
36 X U. \d.='£l 19«. first man's share. 
30 X U, ldLs£l 12«. 6d, second „ 
24 X U ld.^£l 6«. third ^ 

40. There is a certain work completed by three men fot £2 17s. Sd.; 
one man worked fiO hours, a second, 40 hours, and a third, 10 hours, 
how much should each receive ? 

41. Three fanners hold 30, 40, and 50 acres, Tespectively ; the tax on 
the whole is £77 16«. Sd. How much has each man to pay ? 

42. A bankrupt owes one man £800, and another, £900 1 his eflEects 
are worth £272 : how much should each creditor receive? 

43. Two men bought an ox weighing 5 cwts. 2 qrs. 20 lbs., and 
sold it at 7 J</. per lb. , what is each man's share of the selling puce ; 
one gave half-a-crown for every 2s. of the other in the purchase 
money ? 

44. If 10 men working 10| hours a day can complete a certain 
work in 9 days ; if 3 of them can only work 6 hours each day, how 
many hours a day must the remainder work in order that the woik 
may be finished in 10 days ? 

45. A piece of work can be done by 144 men in 36 days ; but a 
certain number took ill; it was done by the remainder in 48 days: 
how many workmen took ill ? 



V 
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COMPOUND PROPORTION. 

130- When mfire than two ratiosean bofopmed ^or, -whmk 
an example in SffnpleJPropartion ia modified by one or more 
conditions, it is Compoundf Proportion. 

• • • 

Bx. 1; If .21 tten t^ke.^ days to dig 20 acres,' Lov many acres will 
lis men dig in 12 days ? 

Had this questioti t>een tbns expressed : If 21 men dig 20 acres, hov 
many acres will 16 men dig? it would have been worked thus : — 

acre* 

As 21 : 16 :: 2o:i£^«cr^f, 

Bat the 16 men are to work 12 daysi whilst the 21 men lire oidy tc 

work S days ; hence we have, 

days days 'ac - ac.' r. p. 

8 : 12 :: 15^ : 22 3 17^ Ana. 

Instead of giving the two statements in fall, as above, 
it is much preferable to abridge them in the following- man« 
ner : — 

HuLE. — 1^. Set the term which is the ^ame name as the 
answer in the third place. 

2% Compare the other terms.bj pair?, and consider wh^t 
effect each; ratio wUl havoi on i^e answer, and s^^ thenii 
down according to the 6-eiibrai. Bulk fcnr Sample Propor- 
tion. 

3'. Then multiply all the second terms togethei^ and 
multiply this product by the third term. 

4°*. Divide tl^is last product by the product of all the first 
termS) for the answer- 

F&r Contractions. — Divide any .term in the ^r$t plaq^ 
and any in the second place hj common factors ; or, any of 
the^r;^ terms and any of the third terms by common fac-* 
tors. 
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Hftving itated the same ques- 21 : 16 :: 20 
tion according to the rule, we 8 : 12 : : 
multiply 21 and 8, the two first TsF ' 192 20 

terms, and 16 and 12, the two 192 

second terms, and then proceed . ao\ JTIii^ « 

as m ample Proportion. 

22ac.drds. n^pls. .4JU. 
Contracted, 

The dividends are written 21 : 16 :: 20 

above, and the divisors belowt S : 12 

a line; then they are con- rxv;ix3t'c20 ' 2x4x20 
tracted by dividing by common &. 

Actors. V^^\ 7 

«i}fi»22 ac. 3 r. 17} p. 

By First Principles, 
21 men in 8 days dig 20 acres 
1 man in 8 days will dig {) acre 
1 man in 1 day will dig ^ acre 
whence 16 men in 1 day wiU dig 20 x 16 20x2 

168 " 21 
„ 16 „ 12 days „ ^x20x2 _ 8 x20 _aM ^ ^^ accs 

V. ^ 

3 rds. 17} pis. Ans, 

Education, and Constabulary Offices, 

Ex. S. If 20 horses and 196 sheep can be kept 18 days for jf 151 
10«., what sum will keep 15 horses and 72 sheep for 8 days, snpposuig 
5 horses to eat as much as 76 sheep? 

When 5 horses « 76 sheep, 20 horses » 304 sheep; therefore 20 
honet and 196 sheep»304 + 196»500 sheep. Again, 15 horses* 
3 X 76 n 228 sheep, and 15 horses sad 72 sheep ^300 sheep. Hence 
the statement. 

By First Principles, £ s, d. £ s, 

500 sheep for 18 days B 151 10 5% : 3^ .. ^^j jq . 

100 sheep for 18 days » 30 6 ^^ » ^ " 4 * 

100 sheep for . 1 day - 1 13 8 ^^ : 5(V^ , TTTJ 

300 sheep for 1 day - 5 1 15 : 4 ^ 

aOO sheep for 8 dayS«-£40 8«. .^Im. dUO S«. 

XXX. 

Post Office^ War Department, Prisons, ffc. 
1. If the carriage of 21 cwts. for 4 miles costs Us. Sd,, find the cost 
of canybg 7 cwts. 47 miles ? 
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2. If 7 men can mow 34 acres in 12 days of 8j hours each, how 
many can he mown hy 30 men in 11 days of 7} hoars each ? 

PMt Office (PhHrineial Ckrk»). 

3. If £600 gain £45 in 18 months how mnch will £lOO gain in a 
} ejir ? 

CuMtoau. 

4. If £100 in 12 months gain £7 interest, what is the interest of 
£571 for 6 years? 

Varioua Departments, 

5. If 12 men working 8 hoars a day can haild a house in 70 dayi^ 
mhow many days might it he hoilt hy 42 men working 10 hoars 
aday ? 

6. If 6 iron hars 4 ft long, 3 inches hroad, and 2 inches thick, 
weigh 288 Ihs., how mnch will 15 weigh, each 6} fL long, 4 in. hroad, 
and 3 in. thick ? 

7. If 5 men receive £18 15«. wages for 12 weeks, what will be the 
wages of 16 men for 20 weeks ? 

8. If 49 men can do a piece of work in 130 days of 8 hoars each, 
how many hours a day most 196 men work to do as mach in 26 days? 

9. If 780 men on full rations consume 91 quarters of wheat in 49 
days, how many on half rations will consume 69 quarters in 9 days ? 

10. If 3 men can mow 7 acres of grass in 5 days of 9 hoars tech, 
in how many days of 10 hours each will 5 men mow 35 acres? 

11. If 200 men in 12 days of 8 hnt. each can dig a trench 160 yds. 
loDg 6 wide and 4 deep, in how many days of 10 hours will 90 men 
dig a trench 450 yards long 4 wide and 3 deep ? 

12. If the carriage of 65 lbs. for 120 miles cost G«., how much may 
I have carried 750 miles for a guinea ? 

XXXI. 

MiSCBLLANKOUS EXERCISES IN PuOPORTION. 

Audit Office. 

1. If 3 cwts. cost £ll U. 3(f. what will be the price of 16 cwts. 
Iqr. 21 lbs.? 

2. If 3 cwts. 1 3 lbs. cost £14 2a, 9d. what will 7 cwts. 2 qrs. 25 lbs. cost? 

3. If 3875 cwts. cost £34596 9«. 8^. what will 1 cwc cost? 

4. If 124 tons 16 cwts. 2 qrs. 16 lbs. co&t £1413 19«. 6(1 what will 
S tons cost P 
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Miseellaneou* Questions. 

5. How long will 40 men take to build a wall 10 feet high, if 11 
men require 30 days io hii£bd one half as long, b«ti only 7^ feet high ? 

6. II the carriage of 18 tons 13 cwts. 3 qrs. 14 lbs. co«^ 18£. 7^d., 
what wUl be titie cost of the carriage of 256 tons 19 cwts. 2 qrs. 
26 lbs. ? 

7. If a penny loaf weighs 4 otz. wh^ flour is at 4«. the peck, what 
should it weigh when flour is dif, 4^. the peck ? 

8. T£ either 5 oxen or 7 horses will eat up the grass of a field in 
87 days, in what time will 4 oxen and 6 horses eat up the same ? 

9. If 120 men make an embanlcment f of a mile long, 30 yds. wide, 
and 7 yds. high, in 42 days, how many men would it take to make 
an- embankment 1000 yds. long^ 36 yds. wide, and 22 feet high,iu 
30a;»ar9.? 

10. What would be the charge for fuel for 800 men for 12 montlis, 
pi;oinA^d the ration for each man per diem consisted of 1 ^ foot of 
wood Iroyn l^ May to 31st October, and half that quABtity for tlie 
remainder of the year, the price of fuel being 64rf. per foot P 

11. What sum of money will be required per week of 7day8tG 
pay 8 companies, each consisting of 95 men, at Is, 1^. a day for 
each man ? 

12. If 11 men build a wall in 9 days, how many* should build a 
wall twice as high in 6 days ? 

13. If 12 men, working 8 hours a day, take 15 days to complete a 
piece of' work, how long will 16 boys, working 10 hours h day, take to 
do th^ fwne wcprk, the work of one mao being equal to Uxat of 2 boys 
in the saQie time f 

14. What ought a loaf to weigh when wheat is 49. a bushel, if 
when at. 5s. Zd. a bushel it weighs 2 lbs. 8 oz. ? 

16. If the caniage of 8 cwts. of coals 128 miles cost 48*., what 
would be the charge for 4 cwts. 32 miles at the same rate ? 

16. What- is the income of a person who pays £22 7*. 5d. for income 
tax at thd rate of 7d. in the pound ? 

17. 44 J guineas used to be coined out of 1 pound standard gold, 
how many sovereigns are now coined out of this weight ? 

18. If a bankrupt, whose effects are worth £1181 12*. 6i., owes 
£4726 lO^.f how much will he be able to pay in the £ P 

19. If 24 writers who can copy 80 words a minute get through 
1000 pages in 10 days, how many should 72 writers, at the rate of 
100 words a minute, copy in 16 days ? 

20. If 20 Eng^h navvies, each earning Zs. 6d. a day, can do the 
same piece of work in 16 days that it takes 28 foreign workmen, each 
eap^g 9 francs a day, jko complete in 20 days, taking the value of 
the franc At IQrf., determine which class of workmen it is most pro- 
fitable to employ ? If a piece of work done by navvies coat £3000. 
what would be the cost of the s?«ne work done by foreign workmen ? 
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Customs^ Junior Clerks, War Depctrtment, Pogt Ogict^ 3^KMmmi ^ 

. Scitnct and Art, ff*c. 

21. If a 4ef. loaf weighs 24 oz. when wheat is at 50s. per ^Halter, 
what is the price of wheat when the €rf. loaf weighs 30 6z. ? 

22. If it cost £IS 5s, 9d. to carpet a room 22 ft. )on^ and l9 ft 
wide, how much will a carpet of the same kind cost for a tdom 27 ft. 
long and 16 ft wide? 

23. Find the cost of carpeting a room that is 25 ft long hf 20 ft. 
wide, the price of a yard of carpet 2 ft 6 in. wide being 48. d J. ? 

24. A person who values his property at :? 3500 insures half Of it at 
5s. 6d. per cent., and half at 4s. 6d. per cent ; what does it cost him? 

25. Reduce £125 lOs. into francs and centimes, exchanged at 23 
francs 6 con times per £ (100 centimes = 1 franc). 

26. If 17 cwts. 3 qrs. 14 lbs. of barley cost £S 18J. 9<f., h<5W much 
may he bought for £5 12«. Bd. ? , 

27. How much will a creditor lose on a debt of £5342 5«. trheu a 
bankrupt can only pay ISs. 6<f. in the pound? 

28. Find the income-tax on £7530 14s. 4 J at 16(f. in the pound. 

29. If 12 men can mow a field of grass in 5 days, in how many days 
tottld 8 men mow the same ? 

30. How many yards of carpet, 2 ft. 6 in. broad, will cover a room 
which is 32 ft. long and 15 ft. broad? 

31. If 5 gallons of oil cost ISs. 4d. find the cost of 13 gals. 3 qrts. 
I pint 

32. What is the income corresponding to an income-tal of £l08 
Is. 4^. at the rate of 9(f. in the pound ? 

Customs and Excise. 

33. Required the cost of 17 hogsheads of tobacco, l^ftdh uretj^iag 
M ewts. 2 qrs. 19 lbs. at £19 8«. per cwt. ^ 

War DepartmenL 

34. If the price of 1 oz. of gold is £3 10«. what is the prioe ot 
14 ingets, each weighing 3 lbs. 7 oz. 14 dwts. 21 grs. ? 

35. If 1 yard of cloth cost \5s. 6f<f. what will be the price of 32} 
yards at .the same rate ? 

Various Departments* 

36. If 780 men on full rations consume 221 quarters of wheat in 119 
days, how many on half rations will consume 437 quarters in 57 days ? 

37. If the shares of a railway are at 76| when cdntiols are at 93j, 
what should be their price when consols are at 89| ? 
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38. How many yards of matting 7*^ ft. broad will cpver a floor 
37*3 ft. long and 10*083 ft. broad ? 

39.* If 3| lbs. of tea cost 15«. Sd, how many pounds can I bay for 
£4 3«. lOj^. 

40. A tobacconist mixed together 80 lbs. of tobacco at I4d. per lb., 
100 lbs. at 20(f., 60 lbs. at 4«. lOcL, and 20 lbs. at 2s, lOd, per lb. ; 
what will be the value of 3 02. of this mixture ? 

41. Find the income-tax on £8313 5s, at 7d, in the £. 

42. If a bar of gold weighing 7 lbs. I oz. 14 dwts. is worth £257 2«. 
what is that per oz. ? 

43. If 12 men can dig a trench 15 yds. long and 4 broad in 3 days 
of 12 hours each, in how many days of 9 hours each can 8 men dig a 
trench 20 yards long and 8 broad ? 

44. If £59 10«. will buy 25 cwts. 2 qrs. of sugar, what quantity will 
£6 Us, 2d, buy ? 

45.- If a penny loaf weighs 5 oz. when wheat is at 62 shillings the 
quarter, what ought it to weigh when wheat is Sis. the quarter ? 

46. If by paying down £70 17 s, 6dL a person becomes entitled to 
£2 9s. ^7 d, a year, what income should he gain by paying £2151 \7s, Sd. 
in the same way ? 

47. If a tax on an income of £1132 amount to £125 Is, 5|<f. what is 
that in the pound ? 

48. If the carriage of 107 cwts. 10 lbs. cost £37 9s, 7|<^. what would 
the carriage of a ton cost ? 

49. The shares of a glTcn railway are at 59| when consols are at 93^, 
rhat should be their value when consols are at 91|? 

50. If the price of 3 bushels of wheat is 16«. 9d, find the price of 
12 quarters 2 bushels 1 peck. 

51. Find the income corresponding to an income-tax of £50 7s. Id. 
at Sd, in the pound. 

52. Gold of the value of £423284 arrives from Australia ; what is 
its weight, the price being £3 18«. per oz. ? 

53. Find the value of 14 cwts. 3 qrs. 17 lbs. of sugar at £2 I7f- 
per cwt 

54. If 3j lbs. of sugar cost 2s, what will be the price of 54 cwts. 
2 qrs. 7 lbs. ? 

* 15«. 3(f.«15^^15'25, and3fB3*4, and£4 35. lOfi. «83iJ ({)«.» 
83*875 : then 






3-4 lbs. 



*61 will divide 1st and 2nd, and 
• we have I : 5*5. Then 6-6 x 3*4 
«18*7 lbs. Ans, 
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55. If 8 tons 4 lbs. of sagar oo8t £466 I5s. 5</., find the price per lb. 

56. A person fails for £1078, and his effects are worth £370 18«. 5^. 
What will be the dividend on £78 10«. ? 

57. If 77i*e owts. cost £119 12«. 9}<f., what is the value of 18 cwts. 
1 qr. 21 lbs. P 

&8. Find what is the income of a person who pays an income-tax 
of £77 1«. 8{<f. when the rate is lOd, in the pound. 

59. If 16 pioneers, in 5 days of 12^ hours long, can dig a trench 
139-75 yards long, 4J yards wide, and 2i yarda deep, how many hours 
per day must 90 pioneers work during 42 days, in order to dig a trench 
49103>^ yards long, ^ yards wide, and ^ yards deep ? 

60. If 248 navvies, in 5i days of 11 hours each, dig a trench 232^ 
feet long, 3 feet 8 inches wide, and 2 feet 4 inches deep, in how many 
days of 9 hours each should 24 navvies dig a. trench 337^ feet long, 
5* feet wide, and 42 inches deep^ if the degree of hardness of the 
ground in the first case be to that in the second as 7^4 ? 

THE CHAIN RULE. 
Conjoined Fbopobtion or Chain Rule. 

131. Conjoined Proportion or Chain Rale is the combi- 
nation of several ratios or proportions, through which the 
ratio of the first and last term is discovered. 

132. This rule, which relates principally to the exchanges 
between nations, is frequently applied to other mercantile 
transactions, and will be understood from the following ex- 
amples. 

Ex. 1. If 8 lbs. of tea be worth 4 lbs. of cofiee, and 12 lbs. of cofiee 
worth 40 lbs. of sugar, how many pounds of sugar are worth 27 lbs. 
of tea? 

We just write -4jw.-27 lbs. tea, 

Ans.^ihe term to 3 lbs. tea =4 lbs. coffee, 

which, from the 12 lbs. coffee -40 lbs. sugar; 
question, it must be 
equal; then a term 2 

of the same name ^ 

as that already m«««5i^ii^-ioolivi J.. 

writtenisplacedoi °«"^ ^>^\^ "^ ^^ "*"* 

the left under Ahm. , ^ 
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and lU e^aal opposite to it oil the If ft, and so oo; and baving irrUten 
all the terJns in this manner, we divide the ,prodact o^the cohsequeati 
bj the product of th^ antecedents. 

133. Care must be taken When cases of fieduclion arise to 
hm^ the; terms of .thd ^ame name ui the Sftote 4^iiooui|ation. 

Ex. 2. A can do as maoh'work in 8 daya vi^Wft do in 4, B can 
€o arniaeh mlQ daytf aa O i^ l^i and C can 4o aa much in 9 days as 
•D in 15; how lAany 4aar»' worit Of J> tfni eqaal to 18 «f A? 

Ans.^lS of A 
dof A«4»fB 
10ofB=12ofC 
0ofC=15ofD 

Hence \ ^ i^ x ^ "^^^ ^*- 

1. If 76.iha}er8^9. ^rAnob, U B^di«p8l 'fHm»a^a70 goMea«^m 
•cudl^aad 10 galdea«v£l, ^ndthe number of thalera<*^ lU. 

2. Russian thalers are exchanged, at Home at the rate'of 4 for 3 
scndi; 4 scadi,are'giyen in Paris for 1 Napoleon, and '1*5 Napoleons ii^ 
Limdon for £ll IS5.} what will a person Idse on exchanging iki Rome 
9,llbO thaleft Iporth 8^. etoh? 

. 8. The caichange between London and Pteria li 2S-5 fnoKs for il 
aterlxng; between Paris and Amsterdam is 117 francs for 55 florios, 
md between ^^i^terdam and Han^burg 11 florins for 18 marks; find 
the exchange 'between London andllamburgl , 

4. Th^ first of six boys can copy 8 lines while the second copies 2, 
and the second 5 while the third is copying 6, and the third 7 while tbe 
fourth copies 8, and the fburth 9 while the fifth copJ^^ll), and tbe fifth 
15 while the sixth copies 14; how many lines should ^he first copy while 
the sixth copieis 128 ? ; ' 

5. A London merchant owes a fom of i£3,500 to another in Paris ; 
what is his gain, if, instead of sending direct, he remits tke money 
from London-^Do Yeiiiee/ from Venice tp^ Hamburg, atad from Hamborg 

^to Paris, the exchange being ;^l =^64'6 francs, 19 francs = 10 Hamburg 
marks, 1 Hamburg merkB4^'lire.of Venice, and 55^ lire»£l ? 

6. Tbe pound Troy of British standard silver of which 1 1 ounces 
S dwts. are pure silver, makes 66 shillings, and 100 francs weigh 461 
grams^ of which ^"^ ar»> pure silver : find the value in franc8 and deciio^« 
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of a frane, of 20 shillings, the gram heing = 15-43235 graius, neglecting 
the value of the metal with which the silver is alloyed. 

7. If TO gallons malt spirits be worth 6 gallons of brandy, and 8 
gallons of brandy worth 12 gallons of sherry, and 18 gallons of sherry 
worth 14 of claret, find how many gallons of malt spirits 21 gallons 
of claret are wx)rth. 

8. If 14 lbs. of hntter are worth 10 stones x>i oats, and 5 sts. of 
oats=3J sts. of flour, and 2 sts. of flour =^10 sts. of salt, and 15 sts. 
of sale =6 doz. of eggs, how many doz. of eggs are 7 lbs. of butter 
worth? 

9. If 7 lbs. of beef be worth 8 lbs. of pOrk, ahd 9 Ibe. of pork = 7 lbs. 
of baeon, and 20 lbs. Of bacoii = 18 lbs. mtitton, and 12 lbs. mutton 
=10 lbs. cheese ; how many pounds of cheese are eqidi^alent to 8 
pounds beef ? 

PARTNERSIilP. 

134* Whea seyeral persons join in trade the profilB or 
losses will be proporti<mal to the Capital subscribed by each 
and the time it was employed iti biSsiness. > 

Partnership is usually divided into two cases: 1. When 
the stocks have been in trade the same time. 2. When the 
stocks have been in trade for different petiods of time. 

Ex. 1. Two persons «nter into psfftnership, one puts in :£4d0, the 
otker €380 ; how are they to divide their "first year's profits, which 
amount to ^£48 7 10«.? 

The sum of the stocks £450 + £3dO=»:£78p ; theA, we hvre j078O : 
*50 :: £487 10*. : £281 5*. the first partner's share. 

Again, £780 : £330 :: £487 lOs. : £206 5s. the share of the other 
partner. 

j^y First ^Principles, 
Gain on £780 » £487 10*., and hence gain on £l «€lH22*i 

.'.gain on £450^ ^^^ '^' ^^^ ^^^^7 ^•^^5^£281 5*. 

and jHun on £830 « ^ , T^^ aa ...^s£2u6 o$, 

, X¥t 26 

Iftdia Board, 

Ex. 2. A tradesman atarts ^th a capital of £d€0, and after ^ yea^t 
takes another into partnership wijih £2100. After 4 yeati^ ^Hft^lft Ute 
whole profits amount to £2304 ; how ought this to be divided between 

them? 

II 2 
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Fint maa's capital x its time in trade b£960 x 7 » J067SO 
Second man*8 capital x its time in trades£2100 x 4 —£8400 

15120 

Whence, we haye 15120 : 6720 :: £2304 : £1024 share of fint; 
wd 15120 : 8400 :: 2304 : £1280 share of second. The reason for 
the above operation is obyiooA, for £6720 for one year is t)ie same as 
£960 for 7 years, so far as gain or loss is concerned. 

xxxnr. 

1. If I commence business with a capital of £2000, and at the end 
of 2 years take a partner who has £6000. At the end of 2 years more, 
how much should my partner receive, onr profits being £1000 ? 

2. A, B and G enter into partnership : A pnts in £450 for 4 months : 
B £360 for 6 months : and C £260 for 9 months. What should be 
each of their shares in a gain of £210 ? 

8. Foot persons hold a pasture farm in common, for which they an 
to pay £80 17«., and into which A pnts 8 cows for 3 months ; B, 
9 cows for 4 months ; G, 16 cows fbr 3 months ; and D, 13 cows for 
3 months. How much of the rent should each pay ? 



SIMPLE INTEREST. 

135> Intbbest is the price paid for the use of monej. 

The money borrowed is called the principal. , 

The sum given for the use of £100 for a year is called 
the rate per cent 

The PBiKCiPAL and interest, when added together, are 
called the amount, that is, the whole amount of money dne 
by the borrower. 

If I lend my friend £100 for a jear, and if he pay me £5 
for the use of it ; the £100 lent to him is the principal ; the 
£5 which he pays me is the rate ; and the whole money dae 
at the end of the year, £100+£5±£105, is the amount 

If the interest be added to the principal at the end of 
certain periods, and this amount considered VAnew principal, 
it is called Compound Interest 
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When the interest is not so added, i( is Simple Interest. 

Almost all the examples in finding the interest of money 
win be understood from the following proportional con- 
sideration: — 

If i£100 (cent.) produce a certain sum (the rate) in one 
year, what will any other sum of money (the given princi- 
pal) produce, in any other time (the given time) ? 

136. To FIND THE InTBIIEST. — GENERAL RlTLE. 

Multiply the principal by the rate^ and that product 
by the time in years, months or days, and divide by 100^ 
1200, or 36500, respectively, for the answer. 

FOB YEABS. 

War DepartmaiL 

Ex. 1. What is the simple interest on £675 18«. for 5 years at S| 
per cent ? 

In the annexed example we first multiply £675 18 

by 3j, the rate, then this product by 5, the N 

thne in years. We divide this last pro- S027 14 

doct by 100, as in (57.) and find the 837 19 

answer, £118 bs. 7Jrf. 2865 18 

Many prefer the following Method :^ 5 
Multiply the rate by the time, and take 
aKquot parts of 100. 

3|x5==17i £675 18 

5 =i 
(or20siand2i»i> £118 U. 7*8 

Note. — ^From a long experience, I can with confidence 
recommend the student who intends to thoroughly under- 
stand arithmetical calculations^ to reject all rules that are 
merely approximations. Nowhere is this more necessary 
than in calculating interest. 



67 11 


9-6 


^ 15 


10-8 


16 17 


11-4 



1,00)118,28 
20 

5^ 
12 


5 


7,80 

li 

100 


-1 


£118 5«. 


I^Amm, 
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(per •oat per aimlu*. 

Note. — / recommend thefoUotoing method. 

_ de46^5xXSxt _ 3e4655 __ £58l 17 6 

*. 4 

s^i^2 14*. did. iih*. 

or ^|'>c^|i='^ prodabfe of rate and time. 

£775 16 8 



lO^XotV^ 97 11 8 
10-9|«|=r^of 10 4 16 11| 

'72^i4 ^\An8. 

Ex. 3. Find the simple interest on £533 6«. %d. for 10 motaflid it 4} 
per cent, ^cdr'tttmom. 

4b ^ 

12xl0iS( )|0(,X^(^x2 

Ex. 4. Find th9 amount at simple interest of £h15 Ms. 6c2. for I year 
and lO|\noblh»'it^0 pfer cent per annum. 

Bytherikld: 3 

i 
£575} X 22i X 5 £460 7 ^>^x ^ 

1200 ife(5tx 8x2 

16 
^ wffe^ =^55f^^«^53 19 9A the intemt 

••. Bly6 17 >6i<-j05S 19 9^i«=£6t9 1? ^ Jto. 



t^iii^i Departments, 

fix. 5. fln^ the interest on £1158 ijs, 6d, fer 1 year 115 days at %\ 
percent 
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£ «. d« 

We firtt Multiply the principal by 1158 17 6 

2J, and then this product by 480, tiie . ^i 

number of days (365 + 1 1 5) » 480 =10 23 17^ 15 

X Sx A 'W^ divide th« last product by 579 8 9 

36500 according to the rule. 2897 S 9 

10 



28971 17 6 prod, by 10 
8 



231775 prod, by 80 
6 



3650^13906^ prod, by 480 
10950 



29565 (£38 2«. Ana. 
29200 



365 
20 



7300 
7300 



The work of the aboTC more briefly. 

, ,,.-K» .^ Il«8ix3*x480 9271x'6x48H 
£1158 17.. 6J.==115S| : then ^e^rxloO '^ 8x2x365xW 

9271 x^ ^ggj[ll?^gm3^^33 2, ^,, 
I^x3{x365x2 365x2 730 

By Decimals, £1158{« 1158*875 

In multiplying by 2*5 %e use the 2j= 2*6 

ndc (36). 289r'1975 

480 

115$a7500 



I 36500)1390650-0000 

ii$8 2«. Am. 
Sy First Principles, 

Inteettt tf £100 for 1 yeiu: «» 2^ *>=£2 lOs* 

benee int. of £l for 1 year =ii.=-L r=r_L 

100 200 40 

^ tot* Of £i for 1 day «« — I — 

40 X 365 

„ int of £1 for 480 days «-i22_ «il 

'' 40x365 S6ft 
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£1158 17 6x12 



Whence int of £1158 17«. 6d for 480 days^ 
^a£38 2s. An^. 



S65 

£13906 10 



365 

Ex. 6. Find the interest and amoant of £225 10s. firom 23rd Septem- 
ber to nth January following, at 5 per cent 

days. 



September 7 
October 31 
NoYember 30 



Then ^225} x 110 xl^ _ 451 x 11(S^ _ 4961 _ 
^1^^ • "" 730«( X 2 "* 1460 
£3 7s. ll?Jrf. interest. 
December ^1 j^ ^225 10 + £3 7 11?J«£228 17 11?J. amomt 
January 1 1 



Total no. of days 110 



XXXIV. 

Constabulary Office, 

1. Find the simple interest on £507 10s. for 3^ years at 4 per 
cent 

Customs, Post Office, ffc. 

2. Find the interest on £1257 15s. for 5f yean at 4 per cent per 
annum. 

Various Departments. 

3. Find the interest on £3000 for 8 months, at 4 per cent, less in- 
come-tax at 14dL in the pound. 

4. Find the interest on £260 10s. for 3| years at 4^ per cent 

5. Find the simple interest on £4164 10s. for 6 years at 2} per cent 
per annum. 

6. Find the interest on £1250 in 7^ years at 3j^ per cent 

7. Find the interest on £1257 15s. for 5} years, at 4^ per cent per 
annum. 

8. Find the interest on £194 from 3rd March to the 18th December 
following at 5 per cent per annum. 

9. Find the interest on £260 10s. for 3^ years at H per cent. 

10. Find the amount of £322 13s. for lOj^ years at 8^ per eeot 
simple interest. 
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llf Find the interest at 4} per cent on £924 12s. 8dL lent on 18th 
March and repaid on the 1 1th August, the former day being excluded 
and the latter included. 

137* The folhwing class of questions has been frequently 
proposed. 

Various Departments. 

Ex. 7. At what ratd per cent will the interest on £1250 for 5 years 
amount to £265 12«. 6i. ? 

£ s. d. 

Interest of £1250 for 5 years » 265 12 6 
Interest of £1250 for 1 year 

»one-fifthof£265 12«. 6(f. -» £53 2 6 

£53 2 6 



Therefore interest of £l for I year » 



1250 



Whence interest of £100 for 1 year« ^^^ ,»t!!^^ 
£53 2 6x2 £106 ^ ^^x Ana. 



25 25 



• 



Various Departments. 

12. At what rate per cent per annum will the interest on £1270 
\%s. 9d, amount to £76 5^. l^dl simple interest in 2 years ? 

13. At what rate per cent simple interest will £320 amount t» 
£360 16«. in 3 years ? 

14. At what rate per cent simple interest will £951 7s. 6<f. amount 
to £1141 13«. in 5 years ? 

War Department 

15. At what rate per cent per annum simple interest will £300 
amount to £414 in 8 years? 

1S8« Science and Art, Prisons^ Post Office^ and odier Offices. 

Ex. 8. In what time will £2000 amount to £2857 lOs. at 5} per 
eent simple interest ? 

£ s. 
The amount =2857 10 
The principal » 2000 

Therefore the interest is £857 10s. 
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Now, intelJest of £2000 for 1 year at 5i=£l05 ; then HB57 10-4-105 
^ 8 yrs. 2 months. Ans. 

Various Departments. 

a 

16. In whM time vUl £171 7^. tl<f. amotint to £217 la, ed. at 3|per 
cent? 

17. In what time will £1337 125. \d. amount to £1698 15«. l^d, at 
6 per cent, simple interest ? 

Various Departments, 

Ex. 9. What sum of money put out to interest for 3^ years at 4 per 
cent will alknount to £296 Ss. ? 

The interest of £l for Si years at 4 per cent. = -2i4l=— = 1, 

* -^ ' *^ Too 100 50' 

therefore the amount of £l at the same rate and for same time 
«1^; whence £296 6^1 A=^^55^^ = £^ Ul^xfg=£5 4x50 

«:£260. Ans, 

18. What sum will amount to £45 O9. 9j<f. in a year at 6} per cent ? 

19. What sum of money put out at simple interest for 3 years, at 4^ 
• per cent, will amount to £1602 Os. \id. ? 

Education and Constabulary Offices. 

20. Find the simple interest otf £2175 10s. for 3 years at 4} per cent 

India Office. 

21. Find l^e simple interest on £1923 15& for 2 years ^adS months 
' at 3| per cent. 

Proposed in Departmertta lokere * Aridtmetic including Vulgar and 
Decimal Fractions ' is to be known* 

« 

22. What principal lent at 3| percent, siteple interest, will conont in 
5 years to £1884 19s. 10^. ? 

23. Find tbd intbre8Wat.4} pdr c6kt on £1835 8«. 4d, lent on 11th 
of March and repaid on 4th August f(41owing? 

24. At what rate will the interest on £4127 10s. amount to £92 
17s. 4^. in a year ? 

25. What sum of money put out to interest for 6 yeazB at 8^ per 
cent will amount to £259 7s. 5d. ? 

26. At what rate per cent will £1303 6s. Sd. amount to £1687 
14s. 10<2. in 10 years at simple' interest ? 
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S7. Find the simple interest on £588 6«. Sd, at 3} per cent for 5 yrs. 

28. In vhat time will ^SSf HOa dM^fi|it to £602 1S«. 4)<2. at 4f per 
cent simple interest? 

a». FJttd. the simple inteMst M £1248 12«. at 3| p6r OMMi for 5 jrs. 

30. At what rate per cent, (simile intcstst) wiU £9eM Its. amoont 
to £2249 9«. 9d. in 2j yeass ? . 

ia9w (1). Whan principiil, rate par ^eAt. ^nd tittie are 
gireti : 

I. intmBt- ^"'^^P^^ ^ ^^^ ^ ''^^^ 

I 100 

(2). When interest, rate and tilne ard given to Hud the 
principal : 

^ RatexTime 

{3}. When principal, interest and 4)1016 ate given to find 
the rate : 

IIL Rate^ lOOxIntePttt 
Principal x Time 

(4). When principal, interest and rate are given to find 

the time : 

IV. Time«,gl224i?5!^ 
Prmcipal x Rate 

(5). When amount, rate and time are given to find the 
principal : 

' 100 + Bate xXune 

Ex. 8. What principal will prodace £i5 lOs, interest in 3} years at 
4 per cent. ? 

By 11. we have the j)nncipa/=^^^ ""f^^ ^^'^'^^^=^£325 Ans, 

£x. 9. At what rate per cent will ^^3^5 produce £45 10«. in 3} 
years? 

By III. we iMTe. rate- -^^;^ 137^ ^ = 

4 Ans, 

Ex. 10. What principal will amount to £370 10«. at 4. per cent, in 

^ years P 

^ „ , . . , 100 X £370 10«. £37050 £6175 
By V. we hare, frtncpal^-^^—^-^^ -— .._j^, 

£325 .ins. 
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DiscomirT. 

140« Discount is aa allowance made for the payment of 
monej before it becomes due. 

If I owe my friend £105, which I am to pay him at the 
end of a year ; he cannot expect me to pay before the 
proper time, except he pays or abates me a certain snm in 
consideration of my paying him before he is legally en- 
titled to payment. Supposing that he requires his monej 
presently, he will very probably be satisfied with £100 in* 
stead of waiting until one year elapse for £105. 

The £100 he gets from me is called the Present worth of 
the £105 ; the £5 which my friend abates, is called the 
Discount ; and, like Interest, it is calculated at a per cen- 
tage. 

Properly speaking the Present worth is that sum which) 
if put to interest at the given rate and for the given time, 
would amount to the sum due. £100 put to interest for a 
year, at 5 per cent., will amount to £105 ; therefore £100 
is the true present worth of £105 due 1 year hence at 5 per 
cent per annum. 

141. To find the present worth accurately. 

Bulb. — ^I. Say £100 + its interest at the given rate and 
for the given time : the given sum : : £100 : the present 
worth. 



Ex. 1. Wl^t is the present valae of a bill of £550 payable in 3 yn^ 
at 5 per cent. I 

The amount of £100 in 2 yrs., at 5 per £110 : £550::£lOO 
cent., is £110, consequently £100 is the pre- 1^*^ x 10)S( 

sent worth of £110 due in two years; hence ™£500-4««. 

the reason of the statement ^^^ 

Or, since the present worth of £110 is £100, the present worth of 
£1 is«|;g»)f ; hence £550 x^«=£500 An», 

A bill is not legally payable in Great Britain and Ireland 
until 3 days, called ' Days of Grace,' after the time men- 
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tioned in it. These days mast be included in the calcula- 
tion. When a bill becomes nominally due on the 29th, 
30th, or 31 st^ of a month which has not so many days, the 
last' day of the month is taken ;, therefore the bill will be 
legally due on the'drd of the following month. Bills falling 
legally due on Sunday are paid in Great Britain and Ireland 
on Saturday. 

There is another kind of discount or abatement some- 
times made to the purchaser of goods, in consideration of 
ready money payment. This gives the seller the advantage 
of a cash payment, while it brings a small reduction in the 
cost to the buyer. 

« 

142. Bankers and merchants invariably calculate the 
present worth of bills by the following ^ule : — 

Rule. — II. — 1^ Find the time from the day on which 
the bill is discounted, until the day it will be legally pay- 
able. 

2°. The interest of the amount of the bill for this time^ 
and at the given rate, is the discount charged. 

Ex. 2. A bill of £120 is dnfwn on 14th May, at 4 months, and dis- 
connted on 3rd Angnsi ; what ready money must be giren for it, at 5 
per cent. ? 

The time from 3rd August till 17th (14tb + 3 Days of Grace) Sep- 
tember, is 45 days ; now the interest of £120 for 45 days is 14«. 9^., 
the discount Hence £120 — 14«. 9f|//.»£ll9 5«. 2f|(f., the present 
worth. 

Since by this rule the discount of jiS105 for a year, at 5 
per cent., is £5 55., and £S by Eule I. ; it follows that the 
discount charged by merchants and bankers is too great. 
On comparing both results, it will be evident that the in- 
terest on any bill, as found by Bule II., exceeds the true 
discount by1;ho interest upon the true discount. 

Ex. 1. What is the discount on, and the present worth of, a bill oi 
£250 drawn on 13th March at 6 months, discounted on 5th July at 5} 
per cent 
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This bill \vill be legally due on 16lh Seplember ; ind from 5th July 
to 16 th Septeihber is *. 

July 26 'v . '^^^^ the interest of £100 for 73 days at 5 J per cent. 

Aug. 31 I ^J^^iM^ n H^^ ; 



Sept. 16 

rr, • 1^::250 : £^ Us. 4|^. discount; T^^herefore £250- 

^y^J £2 Us. 4||frf.=£247 5«. 7^. the present worth. 

.Ex. 2. Find the differeiice betweoi the interest and 

discount on a >bill of £363 2«. 6d. due 9 months henee, at 

5 per cent, per annum. 

Since interest on £10X) for 9 m. at 5 p. c. = £3 J, we have 

true discount {a) = -?-^ — ?. Now, the interest on 

this sum (see p. 163) is the ans. (h) = ^^^H X 3^ x 9x3 
- ^ ^ ^ ^ 103^ X 1200 

7 



-■" 8 X jl X ^^^ X Xm ~ 128 * ~ '^'' ^^^ 

16 

Ex. 3. The difference between the interest and discount 
on a certain sum due 1^ year hence, at 4 per cent, is 7«. 6d, ; 
find the sum.* 

Since discount on £105 at. the same rate and for the 
same time is £5, and interest on same sum 

21 
_ X0$ X fl X H _ £51 

;g0 



4 

Now since the difference on £105 = 5«., we hav^fe 
5«. : 7«. 6d. : : £105 : £167 10». Ans. 

Ex. 4. The discount on a bill 6f £470 Us. 10 J. due 4 
years hence is £85 12«. 4:d. ; find the rate per cent, calculated. 

Here £470 17s. lOd. — £S5 12». 4<f. = £385 5*. ed. the 
present worth; again, £85 12«. 4<?.-r-4=£21 Ss. Id. discount 
for 1 year ; /. £385 5«. 6d. : 100 : : £21 Ss. Id. : 5^ Ans. 

. . s . 

♦Given Dec. 30. 1876. 
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1. Find the disoount on, and the present worth of, a bill of £743 10^. 
drawn o^ 25th Sept. 1862, at 10 montiis^ difieonnted 16th llforeh 
following at 5 per cent. 

2. What ij3 the difference between the simple interest and discount 
on a bill. of £1000 drawn at 9 months at 8^ per eent. ? 

3. How should a hatter sell hats for ready money, which he sells at 
18«. giving a year's credit, reckoning discount at 8 per cent. ? 

4. Explain the difference between interest and discount, and find 
the true present worth of £553 XB0. ioi^ 7 years hence, at 5|- per cent. 

5. Find the present worth of £2674 6«. due 3 years hence at 4^ p. c. 

6. What is the tra« diaoOTmi on £1186 Qt. lid. due 8 monthB hence, 
the rate of interest being 5f per cent, per annum ? 

7. Find discount on £594 145. 9d. due 8 n^onths hence, at 5f per cent. 

8. Find the discount on £1511 7s. ld» payable 2^ years hence, at 4 
per cent, simple interest. 

9. Find the discount on £2267 Os. 7^. payable 3^ years hence, at 4 
per cent, simple interest. 

10. Bequirod the present value of £430 due 4 months h^nce, at 4 
per cent, per annum. 

11. The discount on a sum due one year hence at 5 per cent, per 
amium interest is £15 : what is the sum P 

13. The retail pripe of a book it 24^., a^kd 25 are sold for £20 Ss, : 
what rate per cent, of discount is allowed ? 

13. A man buys goods at noon every day in the year, and pays for 
them at noon the following Kew Tear's Day, what was ihe average 
length of his credit f If money be worth 6 per cent, per annum, fi:^ 
the ratio between the price paid by him, and that by a ready njkoney 
customer. 

143. CoMMissiOK, Insubance, Beoxeeagob, &c., "like InterMt and 
Discount^ are usually calculated at a per-centa^e. 
CoimissioN is paid to an agent for transacting business. 

Life Insurance secures a sum at death or some fixed age, by paying 
an annual premium. 

The Policy of Insurance is the legal deed or document of agreement 
between the parties concerned. The whole annual payment is called 
the PBEHHTH. 

Insurance from sea risk, or •Jfarine Insurance^ is paid on the value of 
the cargo or vessel for one voyage only. 

144. To find the commissiony ^c. 
£.uii£. — Just proceed as in Simple Interest. 
Ex. 1. What is the insurance on £853 12^., at £4 6s. 8<?. per oent. ? 

In this example we multiply by £853 12*. 
the rate, and then divide by 100. . 4__ 

s, d. ' 3414- 8 
6 8 = J= 284 10 8 

1,00) 36,98 18 8 

£36 19 di^Am. 



166 THE CIVIL SEBYICE ABITIIIIBTIC. 

Ex. 2. What is the hrokenge on £7360 16«. 8dL, at Ss. peT eentT 



divide bj 400 for the answer. £7360 «. ...^....^ 

16*. 8dl+4(J0-£l8 8t. Ojd -4ju. Or, 5:^^^ 1840 4 2 

since St. s£i^ we have. — -J- ^ , ^ 

* 1,00 » £18 8 0} ilju. 



1. What premium most be paid lor insuring goods to the amooot of 
£6500, at 6 per cent ? 

2. What is the brokerage on £3964 I4«., at 15s. per cent ? 

3. What is the commission on goods worth £767 14*. 7d!., fit 7J per 
cent? 

4. At 2s, 6d. per cent, what will be the brokerage on £4500 ? 

5. Calculate die brokerage on £3907 lOi., at 2s. 6dL per cent 

6. What is the premium of insoranoe, at 5 per cent., on goods 
worth £410 10*. ? 

7. A person aged 86 inswes his lifb foi^ £2340, at £2 9*. 6(2. per 
cent. ; what annual premium must he pay ? 

8. A merchant insures a cargo whose Talne is £4500, a^ 5 per cent; 
for what sum should he insure so as to cover both the loss of the cargo 
and premium ? * 

9. How muck must be insured on goods worth £1805, a: 5 per cent, 
so that the vfdue of the goods and the premium may be repaid in case 
of loss ? 

10. What is the premium on a policy of £2475, on a life of 24 
years, at £2 2*. 4dL per cent for that age ? 

11. What is the conmiission on £998 16*. Sd., at £7 IS*. U F' 
cent ? 



EQUATION OF PAYMENTS. 

145- When a person owes several debts payable at dif- 
ferent times, to find the time at which the whole might be 
paid without loss to either partj. 

Rule. — 1**. Multiply each debt by the time which shooU 
elapse before it will become due. 

* ir #100 were iDfured, only £95 would beaotvully received, since /5 iiremium «u 
paid; therefore the Ifuoraoce for £100 will corer a lou of £95 only. Now, if tf 
iBioraiice for £100 covert a Iom of £95, what inuurance will corer a leM of £4500 f 
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2^. Then diride the snm of the products by the sum of 
the debts* 

VarUnu Departmenii. 

Ex. 1. Fmd by any rale with which yoa are aoquainted the fum 
which, paid one year hence, will be an equiyalent for £200 due ndw, 
and £600 due at the end of two years, the rate of interest being £5 per 
cent. 

The present Taloe of £600 due two years hence is £545^ : then the 
interest of £200 + £545^ for a years £37-^ : therefore 200 + 
545^ + £37j^«£782 14«. 6j^ Ant. 

Ex. 2. One person owes another £50, payable in 6 months ; £60 
payable In 8m. ; and £90, payable in 4m. : at what time may all be 
paid without loss or gain ? 

Here the snm of the products is 1 140, which, 50 x 6 »300 
divided by 200, the sum of the debts, giyes 5*7 60 x 8*480 
months. 90 x 4 » 360 



2,00)11,40 
Am, 5'7 months 

XXXVIL 

Varuma Departmental 

1. Explain any rule with which you are acquainted for determining 
' Equated Time of Payment,' reckoning either simple or compound 
interest, and apply it to find what sum paid two years hence will be an 
equivalent for £100 due one year hence, and £500 due three years 
hence, the rate of interest being 5 per cent 

Not Proposed, 

2. If I owe my friend £80, payable in 4nL ; £70, payable in 6m. ; 
£90, payable in 8m.; and £120, payable in 10m.: in what time may I 
pay him the whole debt at once ? * 

3. Required the equated time for the payment of three debts : one^ 
:S700, payable in 6m. ; another of £800, payable in 9m. ; and a third 
of £600, payable in lOm.? 

4. A debt is to be paid : \ at the end of 2m. ; ^ at 4m. ; and the 
remainder at 12m.: what is the equated time for the payment of the 
whole? 

5. One-half of a debt of £2000 i» payable in 10m. ; \t in 12m. ; }, in 
16m. ; and the remainder, in 20m.; when might the whole be paid at 
one payment? 
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THE STOCKS. 

At any time when GovernnLent caimot obtain moi^ey hf ordinazy 
taxation, equal to tlie exigencies of the State^ H contracts a loan, at 
Rorae Jized rati of interest, making an entry i^ the Bank books that 
each lender owns so much of the Katio^ial Debt as stands opposite 
his nam,e. When raising a new loan Government advertises Uuit it 
is willing to borrow the amount in certain specified sums, at a oertain 
fixed rate of interest; and intending lenders forward tenders of the 
sum in cash they are willing to pay to become a national creditor, 
for each £100. The amount of Stock one possesses. can be sold or 
transferred- Mke aay other property, ihfi purchaser havi&g hia name 
entered in the Bank books, and receiving the uaaal Mtf "yearly 
interest, or dividend, as it f idls due. ^Bia whole amouxLt of nunifiy 
borrowed by Government, and oa whioh it guarantees intevMty is 
called the NATWifAii Debt.* 

Borrowed at T^^ous rates of interest much inconvenience arose in 
consequence, and an average rate (3}) was made in 1757 by the 
^ CooQW^dftted Annuities Act ; " hence the term <* Consols." In 1822 
the late Sir B. Feel reduced tl^ i^^est on £140,000,000 of the 
National Bbbt from 5 to 4 per cent. ; and in 1824 a further reduction 
was effected on a portion af tiil»Si[OGk ifntei 4 to 3J per cent. At the 
preseoit ti;me th9 ^tea are 9^, 3^ aiid 2^ per 9?«it. 

Exchequer ^ills are a kind' of Promissory Notes issued by the 
Exchequer to meet some temporary expenditure unprovided ror in 
the Anntial' Bsftimates, the interest being usually 2d, per tent per 
day. When afterwards it ia io«nd inoOSLTenient tO pay them oS, 
they are " Funded," t.^., converted from a floating to a permanent 
debt. Hence a holder of Got^nunent Stbck is said to have money in 
the Funds. It is obvious that if the rate of interest for mpney in 
mercaniile transactions, and the stability of the State remained 
invariable, the prioe of £100 Stock would remain the same; but as 
the value of money, like the value of any other property fluctoates, 
and as the most sl^ble Governments are subject to poUtioal perturba- 
tions affecting their credit more or less, the price of Stocks varies 
from time to ttmOk Notwithstanding the enviable siability of Uie 
British Empire, the announcement of the lif utiny at the NorAy Hay 

• The Bank of ^ng]uid, projected by William Paterson in 1793, was established 
the following year, akid lent at 8 per oeot. its capital, consisting of ^,900,Obo, to the 
Oovenunent, then greatly embarrassed. This sum, with 3 millions to whtoh tte 
£1^300,000 belonging to the Londpn merchants, which Charles n. seized nd 
appropiriatea in 10f2,ooa8ttititted the oritinal National Dtbtt whidi inweaMd fivm 
time to time. £or izii^tMioe, in the terrible, stmgj^e against the flxst JfiTwolBQn, we 
expended about BSD ndlUons > and the Bnssian War, 1864-5, cost the QovKmaeeft 
about 80 millioDs, 
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1798, was followed hj an e^^treme depression of the 3 per cents, to 
47^. When trade is dull, there is a disinclination to emplov capital 
in neiw enterprises, xnone^ is likely to lie in Bank, the rate of interest 
to become very low, and the Funds to rise. On the contrary, when 
trade is flouiiahing, a speculative spirit pervades society^ m(»xQy is 
usually invested with cheerfulness, and the Funds are likely to fall. 
If, however, dull and depressed markets continue for some timie, 
money will gradually become crippled m circulation and even scarce, 
girmg xise to a feeling of ^BO(Mrte&t, whieh rdsvdts in a general fall 
iu the price of all Stocks. As tk seller of Govenunent Stock or of 
shares in public companies is not likely to know a purchaser, and as 
certain formalities are necessary to render the transfer legal, a num- 
ber of persons called Stockbrokers* demotes their time to Siis class of 
agency, charging 2^. 6d. for the sale or purchase of £100 Government 
Stock, 10«. per ceaot. on the price of Bailway Stock, and a sum fixed 
by the Stock Exchange for &e sale or purchase of shares depending 
on their cash value. In most companies^ with? the exception of 
Kailways, only a portion of the capital is actually paid by the Share- 
holders, say £10 or £20 out of £50 or £100, and on this sum the 
interest is of course always calculated. Every shareholder, however, 
is liable, in the event of the (Jompaiiy becoming insolvent, for the 
remainder o{ the unpaid oapiial on his owto skatfea^'or at Ileairt for so 
much of it proportionately as will ll<|uidatethe cosypany'a debts. It 
is evident that such apractice, within certain restrictions, eombiaed 
witb ft weaRhy and efficient directoi^ate, is calculated to inspire con- 
fidence in a company. When a cOtti^k^ has been some time in 
operatMMlii, and wh^n its business has becofwe moderately developed, 
an increase of capital, in most instances^ becomes necessary. This 
zaoreii.se caik l^e. evicted by tM^^ag a ^^efdl'^on ike shetr^olderB to 
pay a certain sum on* each, share, or by issuing a number of new 
shares at a price octtuiidsr^bly bdtoW w^at.t&ey ^moM hi^mg-in the 
open market, to each shar^^Ider, gi¥i^;hiBiione>seW'fi9ukie ^ every 
three or four old shares in his name. WJien Kailway and some other 
companies have expended all theh: oj^ftal, and r^quilre tnere inoney, 
they usually raise it by what are called prBference shares, i.e.y they gua- 
rantee the payment of theitd&terest by a (fiirElt cfattf ge on their eanungs. 
Additionfil capital is often raised by giving the Isnd^^ still greater 
security, such money being usually termed debentures, obli(MtionSy ^c. 
Hence it frequently happens that the capital or paid-up Stock of a 
oon&pany consisti^ of several distinct -portions, sdine Si which are 
valuable, and others almost worthless. Irres]Seclkive «f the causes for 
variation in price of Sieck, abGrve entttnerated, may be mentioned the 
approach of the time for the payment of the lialf -yearly (or in the 
case ef some good mines, &c., thit ^uafterly) dividend to which the 
purdhaser is entitled if he buy before a certain date. Dividends are 
usitcdlj^lddt^yth^ shareholders by cheques or orders on the company's 



• The wisdom of our forefathers rendered " Stoclgobbing" illegal, ».«., buying 
and Belling for a rise or a fall, without c6nteix4)laaQg aa aietue)^ pttrc^lBse ot sale, 
but merely receiving or paying the "difference" on the "account" day. which 
oaettr» Mitfr in dtttr^momtl^ Bat the yeerbHAfcionB were r^oved by « flye^mie Act 
of Parliaxnent passed several years ago. A buyer for a rise it^ tenned a " bul^" 
and one for a fall a " bear." The " account " in Coosols is montuly. 

1 
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bankers ; and in oase of Foreign Loans, which are usually payaVe 
after a certain period, there are coupons attached to the bondf one of 
which becomes payable hall-yearly, according to date. 

DrviBBNBS. — ^The dividend is the amount of interest paid on stock 
or shares : hence when the time of its payment approaches the stocks 
will rise : hence also the meaning of the letters * £x, Div,* or ' x. d.' 
(exclusive of dividend), which are attached to the price of shares in 
aewspapem. When £100 stock sells for £100 cash, it is said to be at 
par ; when it sells for more than £100 cash, it is at a premium ; and 
when it sells for less than £100 cash, it is at a discount. 

In Ireland, when a person buys Government Stock, he must pay 
the seller the portion of dividend that has accrued since the previous 
time of payment. On the 3 per cent, consols, the dividends are paid 
on 5th January and 5th July, and on new threee on 8th of April and 
13th Ootobtt. 

148* PURCHASSB AND SaLES OF StOCK. 

Ex. 1. How much stock can a person purehase in the 9 per oenta 

at 92} for £6457 10*., brokerage included? 

Here £92} + } (the brokerage) -£92}, the snm which will purcbast 

^^r^^ ,_ .V ^6467 10x100 , 

«100 stock : then j^j «the amountwhieh can be purchased 

tor £6457} (10».«})- ^j * Wxa — ' ^^^ " ^^ 

by reducing the two mixed nombers, 6457} and 92} to improper fric- 
tions, and writing the denominator of the former below and that of the 

latter above the line)- ^^^ ^^ ^ ^^ «S5 x 2 x 100-£7000. Ams. 

By statement, 92} .' £6457 10:.* £100 : £7000. 

Ex. 2. How much wiU 2 person receive for £7000 in the 3 per 
cents, at 92f» brokerage } per cent? 

Every £100 stock will realise £92§— ^ ^me urokei^Bge}«£&2f : tLeD 
£7Q00x92} XWSlxl85 
'■ 100 — Itl^xa "^^ ^ 185 -£6475. Ans. 

xxxvin. 

Find the amoant of stock which can be purchased by invcfliiig :— 

1. £6802 in the 3 per cents., at 76. 

2. £6129 m the 4 per cents., at 85}. 
8. £5048 in the 3} per cents., at 78{. 

4. How many shares can be purchased in the Midland railway for 
£14701 10«., at 148}. 

5. How many Bank shares can be purchased for £4600 at 28}, 
brokerage } per share ? 
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- Find bow much sterling money will be realised by selling :— 

6. £1850 in the df per cents, at 87|. 

7. £1200 in the 4 per cents, at 92{. 

8. £1550 in the 3 per cents, at 75|. 

9. £4770 Bank stock (£10 shares) at 35}, brokerage (^) inclnded. 
10. £6850 in railway shares, at 76^ per cent. 

Ift9> Income of iNTESiXENTfl. 

Ex. 3. What yearly income will a person secure by investing 
£1991 15jr. in the 3 per cents., at 96}? 
Here 96| gives £3 income, whence 96{ : 199 If : £3 

771 . 7967 



8 4 



. * 9. 



)^ 7967 ^ 47802 ^ 

yST >t ^ — X 3 ■=— rrr— a»£62. Ans, 

Ex. 4. How much should a person inyest in the 3^ per cents, at 78| 
to secure an indome of £154? 
Every £78 invested secures an income of £3 lOs,; hence, 

£3 10: £164 ::78 
2 2 

1 44x78 -£3432. Ans. 

What income will arise from investing :— 

n. £2560 8«. 9d. in the 3 per cents., at 72^. , 

12. £2392 I6s. Sd, in the 3 per cents., at 73f. 

13. £3963 48, 9^. in the 4 per cents., at 98|. 

14. £4374 I2a, 6dL \fk Railway shares, paybg 5 per cent., at llOj. 

15. £1196 8«. 9d in Union Banks, at 28}, including, brokerage, and 
paying £2^ per sharob 

ISO. Rates of IsTEBEflT. 

Ex. 5. What is the rate of interest when the 3 per cents, an 
at 80 ? 
Here £80 gives £3: hence £100 will give' 

100x3 ,300 3 ._- 
^0^ W"^"*"* 

What rate of interest per cent per aanum will be received by Inyest- 
log :— 

16. In the 3 per cents, at 84 : 4 per cents, at 90. 

17. In the 3^ per cents, at 88 : 4 per cents, at 96. 

18. In railway 5 per cent preference shares, at 105{. 

19. In £10 shares Bank stock, paying 12 per C3nt, at SU 
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151. The transfers of stock may be worked by Compouii'l 
Proportion, as below. 

Ex 6. A person tranafers his capital from a 3^ per cent stock 
at tt'to a 4 per cent, stoek at 93^ : find the increase or decrease per 
oent. in bis income. 

3i : 4 :: 100 

QQl. .77 / 

^ Here we take £100 as 

f his first income. Now, 

4 X t^f X 100 X 2 X 2 ^ 1600 ^ ^^, ^ by transferring from a 34 

i 1^ " " 17 °* ^ ^ to a 4 per cent, stock, a 

* ^ ^2* person must increase his 

income if the prices of both be the same; but he pays 93 J for the 4 
per cents, and only gets 77 for the 3 per cents., consequently Ins 
income wiU be less in the ratio of 93i : 77 ; hence the reason of the 
«ttlieiftet»% • in every case the imcome wiU be in an mverse ratio to the 
prices of the stock. We find 94^ his inciom.e after tiie teansfer. 
tfierefore he teses 100 - 94iV == ^if pe^ cent 

Ex. 7. A person seUs £7300 out of the 3 per cents, at 96, and 
invests his money in raUway 5 per cent, stock at £106 13s. 4d. : fin.l 
how much his income is increased. 

£7300 x'3 

First income = ^ £219 

100 
8 : 5 : : £219 
1061 : 96 

3 

^« X ^ X 219 X ^* 657 

^^ ^ « — - £328 10s. 

10 
2 

• Increase in income « £328 10s. - £219 - £109 lOs: 
The reason for this statement is precisely tJrt same as that givea fot 
the statement of the previous example. 

.lUt. 8. What must be the market value of 6 per cent, ■took in 
order that after deducting the income-tax of 6d. in the pound it may 
yield 4^ per cent, interest ? 
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4i : 5 :: 100 In ti^ ioBtanoe, if we 

240 :234 bought £100 stock for £100 

5 X ^3^4 X lOjzJ X X 1300 """^^ ^* wouldreceive 6 per 

■ « » IQSl. Ant. ^®"^' i"*®rest ; but fdnfiB we 

^0"^^ 12 only receive 4^ per oMct 

12 1 intereet, the price of £100 

stock mu8t be more than £100 cash ; hence the reason of the first ratio 

4i : 5. But in order to be able to afford to pay the income-tax we 

most pay less for the stock in the ratio of £1 to 19s. 6d. or 24Q : 234* 

Ex. 9. '** Compare the rates of interest obtaiaed by a person in- 
vesting in the 3 per cents, at 82.} with that obtained by investiRg 1^ 
Fame sum in the Z\ per cents, at 93^." 

3 
Tttterest of £1 in the 3 per ceuts. — — 

82| 

3^ 
ff» £1 M 3i „ * — 

93i 

3 3i 6 7 17 Id 

;. Keqnired ratio ^ — : — «-— : — ^6 x /^|^:7 m iH *^ 

82i 93i 165 187 

2 6 

/ X 17 : 7 X /^ =« 34 : 35. 

Ex. 10. In a certain railway the total capital is £700,000 ; ia a^. 
dition to which the company borrows £98000 preference shares at 5 
per cent., and £60000 debentures at 4i per cent, per annum. The 
annual receipts are £95208 6s. 8d., and the expenses are 60 per 
cent, of the receipts : what dividend will the shiareholdecs receive 
after laying aside £1,000 as a reserve fund? 

« 

2 57125 

0^ X mm 114250 

100 : (100 — 60) : : 95208^ : = 

/^x3 3 

1 
» 38083i oash after deducting the expenseib 

Interest of £98000 at 5 per cent. » £4900 

„ 60000 ttt4i „ ^ 2850 

Beserre . . . . » lOOO 



£8750 
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Now £700000 : iob::(£38083|-£8760) : ^^?^=??«4A. ^* 

Education and Constabulary Offices. 

20. When the 3 per cents, are at 89}, how much can be bonght for 
€540, allowing for commission ^ per cent upon the stock bought? 

21. A person who has £2954 in the 3 per cents, at 80^, transfers his 
capital into the 4 per cents, at 98 : find the alteration in his income. 

22. When the 3 per cents, are at 91}, find how mnch can be bought 
for £540, allowing ^ per cent, for commission npon the stock bought. 

23. A person sells £5000 consols at 94}, and on.their rising he sells 
£5000 more at 95f ; on their again rising, he buys back the whole 
£10000 at 96. What does he lose on the transaction? 

24. A person sells out of the 3 per centq^ at 96, and inyests his 
money in railway 5. per cent, stock at par: find how Anch per cent 
his income is increased? 

Inland Reventte. 

25. A person sells £7500 railway stock, which pays 6 per cent at 
y20, and invests half the proceeds in the 3 per cent consols at 96, and 
the other half in the Sonth Eastern stock, which pays 5^ per oe&t at 
90.' How is his annual income affected? ^ 

Various Departments. 

26. A person who has £1475 in the 3 per cents, at 75^, transfers it 
to the 5 per cents, at 11 Of: what is the alteration in his income? 

27. A person invests £9075 in the 3 per cents, at £90}, and on their 
rising to 91 transfers it to the 3^ per cents, at 93 J : how is his annual 
income affected ? 

28. If the 3} per cents, be at 91, how much must I invest in them 
in order to have a yearly income of £932, after paying 7rf. in the 
pound income-tax ? 

29. A person invests £9075 in the 3 per cents, at 90}, and on their 
rising to 91 transfers it to the 3} per cents, at 97} : what increase does 
he make thereby in his annual income ? 

30. A person sells £6000 3 per cent consols at 92^, and invests 
this sum in railway stock, paying 5} per cent at 103|. Find how his 
income is affected (neglecting fractions of a penny). 

Admiraltif, 

31. A person sells £8000 3 per cent consols at 92{, and invests the 
proceeds in railway shares (paying 5 per cent) at 109 : how mach is 
his income increased? 
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Varibun Deparimenta, 

32. If a person buy 3 per cent?, at 92, and after receiving 6 months' 
dividend, sell out at 93, paying \ per cent, brokerage in each case, 
what rate of interest per cent, per annum has he for his money ? 

33. A person invests in a company at such a price that when the 
annual dividend is 4s. 9d. he gets 5 per cent, for his money ; find the 
rate of interest per cent, when the dvndend is only 28. 9d. 

34. A person sells out of the 3 per cents, at 86i, and gets £3400, 
if he invest one-half this . sum in the 4 per cents at 97, and the re- 
mainder in the 3^ per cents at 94, find the alteration in his income. 

35. A person pays on Ist January, 1867, £100 for 50 shares of £5 
each in a Joint Stock Company ; on 1st February, 1868, he pays a 
call of 10s. per share, and on 30th June, 1868, the company is wound 
up, when he must pay a call of 15s. per share. Find how much he 
loses if, instead of this, he had placed his money at interest at 6 per 
cent, per annum. 

36. What sum would be saved annually if the interest on a public 
debt of £8000000 were reduced from 3^ per cent, to 3 per cent. ? If, 
tu consequence, the price of this stock fell from 101 to 95f, how 
much would the whole property of the fundholders be diminished ? 

37. A company, whose capital is £2500000, pays 6i per cent, per 
annum to its shareholders, clear of income-tax at 4d. in the pound ; 
find the total annual receipts, the expenses being 60 per cent, of the 
gross receipts. 

38. How much must a man invest in the 3 per cents, on the birth of a 
child, that the stock and accumulated dividends may amount to £10000 
when the child comes of age, if he buy at 92^^ and sell at same price ? 

39. " A landlord has an estate that brings him in £4,000 a year ; 
but this income is liable to deductions for rates and repairs to the ex- 
tent of 15 per cent. : if he sell the estate at 24 years' purchase on the 
gross income, and invest in the 3 per cents, at 97i, how will his in- 
come be affected ?" 

40. A person has £500 a year from shares in Water Works, which 
pay 10 per cent, dividend ; he sells so many of these shares at a pre- 
mium of 50 per cent, as when the proceeds are invested in the 3 per 
cents, at 00 bring him £200 a year ; what income has he from the 
remainder of his shares ? 

41. The receipts of a Bail way Company are apportioned as follows : 
48 per cent, for working expenses, 10 per cent, for the reserve fund, a 
guaranteed dividend of 5 per cent, on one-fifth of the capital, and the 
remainder, £32000, for division amongst the holders of the rest of 
the stock, being a dividend at the rate of 4 per cent, per annum ; find 
^he capital and the receipts. 
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42. Compare the 3 per cents, at 89|, and railway ehares paying 5 
per cent, at 102f ; cpmpare also Midland Railway shares paying 7i 
per cent, at 149| and North-Easterns paying 9 per cent, at 180). 



PROFIT AND LOSS. 

1S2. When a person sells an article for the same mkomj 
which he paid lor it, he has' no profit : when he sells it for 
twice its cost he gains ^ cent, per cent.' If an article be 
sold for half as much more as was paid for it, the gain is 50 
per cent., that is, £50 on every £100 of outlay : if sold for 
one-fourth as much more than its cost the gain is 25 per 
cent., and so on. It is also evident that, if half the number 
of articles be sold for what the whole cost, the gain on them 
is * cent, per -cent.' If three-fourths the number of articles 
be sold for what the whole cost, the gain is 3^ per cent; if 
f of the number, the gain is 25 per cent. : if |, it is 66} per 
cent, and so on. 

The method of solving questions in this role will be un- 
derstood from the following examples. 

Various JDepartmentt. 

Ex. 1. A person having :S5704 ISt. 4^ lays out one-third vt ^oeds, 
which he selh for j£2316 5«. lOd, : how much has he at faMt, asd how 
much has he gained ? 

£ a, d. 
From 5704 18 4} his capital 
Take i of it » 1901 12 9| 

Cash remaining ^=5803 5 7 

Selling^price of goods » 2316 5 10 
First cost of same -1901 12 9} 

His gain » 414 13 0^ 
Original capital « 5704 18 4^ 

206119 11 5s)BmhefaMatla>tiM 
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Education Office (London). 

Ex. 2. If 20 lbs. 4 oz. of tea at 5s. lOd. per pound be mixed wilk 
46 lbs. 6 oz. at 4f* Sd, and 35 lbs. 6 o^ at Ss. Sd. and tbe xnixtaTe te 
sold at 6«. per pooDd, vfaat will be the gain or loss, and what the gaii 
nr lofs per cent. ? 

£ 8, d. 
20 lbs. 4 oz. ® 5«. 10(f.» 5 18 1| 
4% lbs. 6 oz. @ 4s. 3(f. « 9 17 1} 
35 lbs. 6 oz. (^ 6«. 8(£. all 15 10 ' 

102 lbs. prime cost of e::27 11 Of 
Again, 102 lbs. @ 6«. «30 12 

Subtract first cost and the gain is £Z 11| 
F<Hr the gun per cent, we have, 



de27 11 of : 
8 


100 


:: £3 iif 

8 


220 8 5 
20 

4408 
12 


24 7 7 
20 

487 
12 



52901 6851 

100 



52901)585100 (^11 U 2^^. 
581911 



3189 
20 

63780(1 
52»01 




130548(2 
105802 

24746 



52901 



Customa and ExcU^ 

<2x. 9. By MUing «li>th et the rate of 12«. per yard £15 per oeat 
mm gained. What per cent, wonld be gained when it was told at tlw 
rate of 10«. ^ per yard ? 



I 2 
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Hereweliaye 12 : 115::10|' 

or 8: 115:: 7 : il5jL7=?25=iootj 

8 8 

then lOOf— 100=f«12«. Bd Am. 

In the above example 12«. and £ll5 form a ratio, because they both 
express selling price at the same rate per yard. 

The learner will do well to remember that the gain or lofs per cent. 
is always calculated upon the ;irt»i« or first co&t. 



XXXIX. 

1. How must butter be sold which cost £3 14<. per cwt. to gain 16 
per cent.? 

2. A merchant sold 200 yards of cloth for £75, and gained 15 per 
cent ; what did the cloth cost him per yard ? 

3. If 10 per cent, be gained by selling batter at £3 6«. 8(f. per cwt., 
what will be gained per cent, by selling it at 7^ per lb. ? 

4. Bought 4 packs wool, at £130 10«. each, and sold the whole at 20 
per cent, profit ; what was the selling price per pack ? 

5. A person sells a horse for £60, and loses 20 percent, while he 
should have gained 1 2 per cent. ; how much did he pay for the horse, 
and what is his entire loss? 

6. If I sell cloth at lbs. per yard, and lose 10 per cent, what should 
be the selling price per yard to gain 18 per cent. ? 

7. What is grained by selling 1 78 cwts. 2 qrs. 14 lbs. pf beef at 6|<f. 
per lb., which was bought at £2 13«. Ad, per cwt. ? 

8. By selling 178 cwts. 2 qrs. 14 lbs. at 6^. per lb., I gain 13f per 
cent. ; what was the first cost of the whole ? . 

9. How much goods bought at 'Id, per lb., must be sold at a gain of 
£6 13<. id. per cent, to gain £63 12«. Zd.? 

la Bought 500 stones of sugar upon which I gained £14 lU. Sd., 
and found I had gained 12} per cent ; what was my buying and 
selling price per stone ? ' 

11. If 23 lbs. at 2«. are mixed with 27 lbs. at 3«. and the mlxtura is 
sold at 2tf. 9<i. per lb., what is the total gain, and what is the gain per 
oant on the money laid out ^ 

12 (a). A merchant bought 80 yards of cloth. If yards wide, at 15«. 
per yard ; but the cloth having been wot, shrunk 5 per cent, in length 
and 5 per ceut. in width. At what rate per squ<are yard must he sell 
tlie iviuatiKltir to g:iiu VI per cent, on his outlay t 
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Variout Departments. 

IS. By selling an article for £9 \0s. the seller loses 5 per cent on 
his outlay ; what would be his loss or gain per cent, if he sold it for 
:fill I7tf. ed ? 

13. A grocer buys 3 cwts. of sugar at 5d. per pound, and 7 cwts. at 
6^. ; he sells 5} cwts. at 5^. per pound ; at what rate per pound must 
he sell the remainder in order to make 50 per cent, on his whole 
outlay ? 

14. A person buys teas at 3«. and 4j. the pouud, and mixes them ib 
the proportion of 4 to 7 ; w])at will he gain per cent by selling the mi\ 
tore at 4s. 2d. per pound ? 



AVERAGES AND PERCENTAGES. 

lS$m ' An Average is a mean or medium of two or more 
quantities,' and is usually found bj dividing the sum of the 
quantities by the number of them. A percentage is a com- 
parison of the gains or losses in trade^ the increase or de- 
crease in population, Sec, with 100 as a common standard. 

EduccUum and Constabulary Offices, 

Ex. 1. Find the ayerage of 17^, 25}, 96f, 10, 0, 42|, 56 ; and ex- 
press the fractional part decimally. 

25} > 
96| 
10 




,56 

247|«247-875 
Then 247*875-^7 the number of quantities'^ 35 '4 10714285 Am. 

Ex. 2. In a certain office there is one person receiving £2000, two 
who receive £1100 each, six who receiye £400, twelve whorecave 
i02OO each, and eighteen who receive £90 each $ what is the average 
inoome of the penoni employed in the office ? • 
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The total salaries of all is lx2000»200C 

€10620, and the total number of 2 x'1100«2200 

persons employed is 39 ; hence 6 x 400=2400 

the reason of the annexed opera- 12 x 200=2400 

tion. 18 X 90=1620 



89 39)10620 

78 (£272 65. l^Jina. 

282 
273 



90 

78 

12 
20 



39)340(6 
234 



12 

89)72(1 
89 



33 



") 



39 



India Office. 

Ex. 3. In 1858 the yalae of j^llOO. tithe rent charge, reckoned on tht 

average price of com in the 7 years immediately preceding, was £105 ; 

in 1859, reckoned in the like way, it is 3 per cent more. If it were 

reckoned on the price in 1B51 only, it would be but £69. What would 

it be if reckoned on the price in 1858 only ? 
seren years. 

185P 

1852 

1853 

1854 

1855 1 Total for these seven years»105 x 7«£785. For the 

1656 yQ>^ 1^^^ it was £69 ; therefore for the other mx years the 

1857 J ^^^ "^^ £735 -N. £60 =£666 (1652—57 incIttsiTe). 

Again, total for 7 years (1852-^) - 108 x 7 « 766 ; 

:, the averaflce for 1858 = 756 - 666 = 90. Ana. 



>£1A5 average. 



• • 
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. Ex. 4. The populations of 3 towns in the year 1841 were 20325, 
41304, and 6117; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent ; find the average population of the 3 towns in 
1851. 

%^Zi^ X 109 813 X 109 
The population of the fint in 1851 was » -— = 

m 4 • 

22154-25. 

4^04 X 110 

The population of second was = 413 04 x 110 = 

100 
4o434-4a 

6U7 X ^U 6117 X 28 
The population of tlie third was 



6851 -04. 



i<^^ 25 



Then 22154*25 
45434 4 
6851-04 



3)74439-69 Total popolation in 1851. 

24813-23 Average pop. in 1851. Aw. 

£x. 5* " A merchant sells 49 quarters of corn at a profit of 7 per 
cent., and 84 quarters at a profit of 11 per cent. % and if lie had B«ld 
the whole at a profit of 9 per cent, he would have received £2 10s. 9d. 
less than he actually did; what was the price he paid for the com ?'^ 
We have seen (Art. 152) that an increase in price oorresp^nda to 
an increase in quantity. Now, increasing 49 qrs. by 7 per cent., we 
have : — 

49qr8. x 107 

« «62'48qw. 

100 

Increasing 84 qrs. hy 11 per cent., we have : 

84 qrs. x 111 

« 93*24 qrs. 

100 

Again increasing (49 + 84), according to the oo«ditiDii« of the 
question, 9 per cent., we have : — 

133 X lt)9 

49 + 84 = 133, and = 144-97 

100 

Now, the sam of the first two results should exceed this result by 
n. quantity corresponding to the decrease in price, that is 
(«2-43 + 98-24) - 144-97 = 145-67 - 144 97 = -7 - ^^2 10s. 9d. 
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Therefore £2 10s. 9d. « -Ay of ^'^ P^ce per qr. 

£2 10 9 X 10 £25 7 6 

V Ana. = « £S 128. 6cL 

7 7 

Ex. 6. ''If tlie increase in the namber of male and female crimi- 
nals be 1 '8 per cent. , while the decrease in the namber of males alone 
is 4*6 per cent., and the increase ii) the number of females is 9*8 per 
cent., compare the number of male and female criminals, respec- 
tively." 

Every 100 male and female criminals increased to 101*8 ; but every 
100 males decreased to 100 - 4*6 =« 954, that is 101*8 - 95*4 = 64 
below the per-centage average. And every 100 females increased to 
109*8, that is 8 above the per-centage average. In ord^r to make the 
increase counterbalance the decrease, we most have more males than 
females in the ratio of the differences just found; that is males: 
females : : 8 : 6*4 « 80 : 64 or 5 : 4. 

XL. 
Education Office (Dublin) 

1. If by selling wine at 15«. per gallon I lose 10 per cent, at what 
price must it be sold to gain 15 per cent ? 

77^ following have been proposed tn Education Offices (England ana 
Ireland) and the Constahukary (Ireland), 

2. Find the average of 13, 27, 0, 32, 106, 86 ; and express the fhic- 
tional part decimally. 

3. The population of five parishes being 1236, 492, 364, 516, and 
3430 respectively, find what the population of a sixth parish most be 
in order that the average population of the six may be 1256*5. 

4. A person has | of a ship worth jS3484 which is insured for 91| per 
cent of its real value ; what would he lose in case of the ship being 
lost? 

5. The population of 3 towns in the year 1841 were 21326, 42324, 
and 6706 ; and in the year 1851 it was found that the first two had in- 
creased 12 and 10 per cent respectively, and the last decreased 18 per 
cent ; find the average population of the 3 towDS in the year 1851. 

6. If a person sells 22 articles for the same money which he paid for 
36, what does he gain per cent on his outlay ? 

7. Find the average of 13, 27, 0, 46, 72, 86 ; and express the frac- 
tional part decimally. 

8. If goods which were bought at £2 5«. lOd, per cwt be told at 
£S 1 1«. Ad. what is the gain per cent ? 

9. If by selling an article at £\ \s, 9d. a pound I gain 16 per cent 
on my outlay, what was its prime cost > 
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10. What is the premium on a policy of iiuannce for £9626 lis, Sd, 
at £2 12*. per cent? * 

11. A grocer bnys 3 cwts. of sagar at 5d. per poand and 7 cwts. at 
6^. ; he sells 5^ cwts. at S^cL per lb. ; at what rate most he sell the 
remainder to make 25 per cent, on his outlay ? 

12. An army lost 18 per cent, of its strength by disease and desertion, 
and then lost 14 per cent of the remainder in battle ; the number then 
remainiog was 84624 ; of how many did the army originally consist ? 

IS. In 1841 the population of Great Britain was 21476000, and that 
of Ireland 7310000. In 1851 the former had increased 8*45 per cent, 
and the latter had decreased 12*5 per cent. Find the increase percent, 
m the population of the whole kingdom. * 

14. A ship Talued at £14500^18 insured at £3 IQs. per cent, and her 
eargo, yalued at £32000, is insured at £5 per cent. Find the whole cost 
jf insurance. 

15. Having given the following table: 



Length of Rail- 
way in BngUnd 
in 1849. 


• 
Number of 


Miles. 


First Cls. Passengers. 


Second Class. 


Tliird Class. 


4355-5 


6186899 


18844152 


S4848312 



Find (1) the average number per mile of each class. 

16. (2) the percentage proportion of each of the three classes. 

17. What per centage is 25 of 35 ? 

18. What per centage is 210*5 of 21 05 ? 



INVOLUTION. 

154. If a number be multiplied by itself, the product is 
called the second power or square of that number. Thus, 
6 X 6=36 ; 36 is the second power or sqtiare of 6 : and since 
10x10=100; 100 is the square of 10. The numbers 6 
and 10 are said to be involved, and are called roots in re- 
ference to their powers : 6 is the square root of 36. 

If the square or second power of any number be multi- 
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plied bj ita root, the product is the third power or cube of 
that number. If the third power be multiplied by the root, 
the product is the /burth power, and so on. 

Thus, 36 X 6=6 x 6 x 6 s=: 216, the third power of 6 ; and 
4x2*2x2x2 =s8, the third power or cube of 2; also 8 
X 2=^16, ^be fourth power of 2. 

The* number of times a root is to be taken as &ctor is 
indicated bj an index, which also points out Hie p^wer 
or degree to which the root is to be involved. Thus 
we say 6«=36 ; 23=4; and 6»=216. 

199. To raise a number to any power, multiply the buhs- 
ber by itself, and this product again by the nnmbM*, and so 
on, until the number has been used as multiplier a time less 
than the index. The second power of a number when mul- 
tiplied by itself gives the fourth power. The second power 
multiplied by the third gives the fifth, and so on according 
to the sum of the indices of the powers multiplied. 

§ 

Ex. 1. ^aise 8 to the ilfUi power. 

Here, 8x8»64, second power; 64x8b512, the third power; 
512 X 8»4Q96, the foarth power ; 4096 x 8»32768, the fifth poi 



With fractions, raise ' their terms to the required power, 
and write the result as a fraction. Or, reduce vulgar firac- 
tions to decimals, and raise the decimal to the required 
power. It will generally be most convenient to reduce 
mixed numbers to improper fractions, before multiplying. 

Involve the followiiig to the powers indicated by their 
indices : — 

XLL 



J. 22», 30». 


4. 44«, r. 


a. '04\ 3-5«. 


5. 3«', SQ^ 


3. 1»», 1-053, 


6. 367*. !•*, 


7. I'S', -27*, 1-83'. 


8.«», 1^ 


9. l-4«, 3 230769«. 


..P'''} 



«». 



EVOLUTION. 

156. Evolution is the findiog of roots when any power of 
these roots is given. 

The second powers of the first ten numbers are 1, 4, 9, 
16, 25, 36, 49, 64, 81, 100; therefore all square numbers, 
that is, those whose roots can be exadhj found, must end 
either in 1, 4, 5, 6, 9, or 0. 

The sign a/, when placed before a number implies tJiM 
the square root of that number is to be taken: thus, V^fis;^ 
6; vlOO=10. 

The extraction of any other root is indicated bf writi«S 
its index within this sign : thus, for the extractioD of tiie^ 
third root, write, -^ ; ^8=2 ; and -^04=^4. 

X57. To find the square root of a number. 

Rule. — 1^. Divide the number into periods of twd 
figures each, commencing at the units' place, proceeding 
towards the left in whole numbers, and tiMrards the right in 
decimals. 

2^. Find a square number equal to, or next less than the 
left-hand period ; write it under the period, and place its 
root as a quotient figure. 

3^ From the left-hand period, take the number written 
under it, and annex the next period to the remainder for a 
dividend. 

4®. For a divisor, write a after twice that part of the 
root already found ; find how often this number is contained 
in the dividend ; write the quotient figure in the place of 
the in the divisor, as well as in the quotient. 

5°. Then multiplj the divisor, thus changed, by the last 
figure of the quotient, and write the product under the divi- 
dend and subtract. 

6^. Brin^ down the next period to the remainder for a 
new dividend, and double the quotient for a new divisor as 
before. In finding the decimals of a root which has no deci- 
mal figures in the power, annex 00 for period : in circulators, 
bring down two of the circulating figures. 
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10,69,29 
Trial divisor, 60 9 

(327 Ans, 

Divisor, 62) 169 
Trial divisor, 640 1^4 

Divisor, 647) 4529 
4529 



. War Department 

Ex. 1. Extract the square root of 106929. 

In this example, first divide 
the number into periods and 
we get 10 for the left-hand 
period. The next less §quare 
number to wl^ich is 9; the 
root of 9 is 3, -which is placed 

in the quotient Next take y 

9 from 10, and bring down 

69, the next penW, to the remainder. For a divisor double 3, which 
gives 6, to which annex ; then try how often 60 is contiuned in 169, 
and place the next quotient figure, 2, both in quotient and divisor, 
multiply 62 by 2, subtract 124 frox^ 169, and bring down the next 
period. For a new divisor, multiply 32 by 2 » 64, which write, 640 for 
trial divisor, as before. 

Ex. 2. Find the square roots of 81830116 and 197*739844. 

InboA these examples there is a in the root, which is written :n 
divisor as weU as in quotient 



81,83,01,16 
81 

(9046 Ana, 



1804) 8301 
7216 



1,97'73,98,44 
1 

(14-062 Ans, 

24) 97 
96 



18086) 108516 
108516 



28*06)17398 
16836 



28122) 56244 
56244 



Ex. 3. Extract the square root of 5 and that of 3|. 

5 ' (2*23606... 

4 



3| = 



42) 100 

84 



443) 1600 
1329 



3-6 
1 

(1-914S... 

29) 266 
261 

881) 566 
381 



4466) 27100 
26796 



8824) 18566 
15296. 



447206) 3040000 
2683236 



856764... 



88288) 327066 
806304 



••• 
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Note (Contraetion). — ^The work maj be shortenod hj dividing the 
part found into half the given number, and from the quotient take 
half the part found for remaining figures one less than the part 
found. In extracting the square root of a fraotion it is often more 
conyenient to take the root of both numerator and denominator. 

XLH. 

India Board. 

1. Extract the square root of 28547649. 

Competitive Examinatuma in Science and Art, jpe. 

2. Extract the square root of 406278*76. 

862^. 

Various DepartmenU, 



3. 



4. Find the squire root of ' 5^^^ and of -00028561. 

5. „ „ 33|ff, of -0144, and of 1. 

6. „ . „ 614^, and of 240168-6049 

7. „ „ 49660209, and of 378-30249. 

8. „ „ 70032, „ 42-03301. 

9. ,, „ 1293785, „ -604938271. 



158. Extraction of the third or cube root. 
Ex. 1. Find the cube root of 108190397125. 



We first divide the number 
into periods of Uiree figures 
each, just as in Numeration. 
Then look for the nearest cube 
root of 108, the left-hand 
period, which is 4 ; after sujb- 
tracting its cube we have 44 as 
remain4er.« To this we bring 
down the next period, 190; 
then take 300 times the square 
of 4t, that is, 4800, for the 
triai divisor: then, 44190 di- 
vided by 4800 gives 7, the next 
figure of the root For the com- 
plete divisor take 30 times the 
previous part of the root and 
multiply it by 7 » 84; to this add 



300 X 4' » 4800 
3ax4x7« 840^ 
. «= 49 



108,190,397,125 
64 

(4765 



44190 
39823 



■ 



5689 
49 J 

662700 

30x47x6^8460 

6"= 36 



4367397 
4027176 

34022U25 
340221125 



■ 



671196 
36 j 



67972800 

30x476x5- 71400 

5»- 25 



68044225 
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7^a»49 : these three numbers added give 5689, Trhich multiply by 7, aod 
placing the product under the dividend subtract, and bring ^wn the 
next period, and so on. For the next divisor add 840 and 49 and 5969 
and 49, the four numbers connected by the bracket, to which add 00, 
as before, for the next trial divisor^ 662700. Every successive divisor 
is found in the same manner^ and the Ti^ork will stand as in the ex- 
ample. 

In axtractinjg the cube root of fractions we proceed in a 
similar manner as in finding the square root ; add three 
cyphers for decimal figures, and three circulating figures if 
the fraction be a circulator. 

XLHL 

Extract the cube root of : — 

1. 356853433357. 

2. 915215-787829. 
8. 673834158663. 
4. 5164111. 

Constabulary, 

5» Extract -yjJ5 to 3 places of decimals. 

Various Departments. 

6. Extract the cube root of 134217728. 

7. „ „ 12167. 

8. „ „ 228099131. 

9. „ „ 493039. 

India Office. 

10. Extract the cube root of 1194389981. 

11. Find the cube root of 233744896 ; and also the cube root of the 
last-mentioned number multiplied by '027, 

12. If the solid content of a cube is 37 feet 64 inches, find its sui- 
face, and the cost of painting its outside at Vis, per square foot. 

13. Find the value of : a/1| + ^37^-d + ^-124d + — - — ^ J^ } - 

14. Simplify the following: 

./1-44+ v/S0i-<5^1607— +^244-140625. 
^ 348 
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PEOGRESSIONS. 

159- When several numbers follow one anotl^er in regu- 
lar order bj the addition or subtraction of the same number, 
they form a series or Arithmetical Progression, 

Thus 5, 7> 9, 11, &c., each sttccessive number increasing 
by 2, form adi increasing series : and 12, 9, 6, &c. each 
fsneetmsive number being 3 less than the pteceding, form a 
decreasing series. The number added or subtracted is 
called the common difference, 

160. Tojind the sum of an Arithmetical Series,' 
Bi;L«.-^Multiplj the sum of the e:x:tremes (the first and 
last terms) by half the number of terms. 

Ex. 1 . If the greatest term be ^7, the least 3, and the nomber of 

terms ?, what is the sum.of the series ? 

27 
3 

30 X 7 
Sum of extremes « 30 ; then — r— »15 x 7» 165 Am, 

161. To find the Common Difference. 
Rule. — Divide the difference of the extremes by one less 
than the number of terms. 

Ex. 2. The extremes are 2 and 39^ and the namber of terms 13, 

what is the common difference ? 

39J 
2 

DiUbrence of extremes 3b87| 
13— 1 => 12 one less than number of terms ; then -r-^^^ ^^® com* 
mon difference^ and the series will be 2, 5|, 8^, &c 

XLIV. 

1. Find the sum of the series when the least terntf is S» the greatest 
30, and the number of terms 10. 
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2. If the extremes be 6 and 42 and the number of terms 7, vbat im 
the common differenee ? 

S. The least term is S, the greatest 9 ; find the smn of the series, the 
number of terms being 9 ? 

4. In the last qaestlon what is the common difference ? 

5. Thesnmof the series is 54 and the extremes 7 and 11 ; what is the 
common difference ? 

6. Find the sum of 15 terms of the series 5*2, 6*1, 7, &c 

7. Find the smn of 22 terms of the series 1, I'd, 1*6, l*d, &e. 

8. Determine the common difference of a series the sum of which is 
16*714285, the number of terms 9, and the last t^rm 3. 

162. In a Geometrical Progression the numbers increase 
or decrease by the multiplication or division by a number 
called the ratio. Thus 3,6^8x2^ 12»6x2, 24-12 x 2. 
is an increasing series. On the contrary 64, 32 = 64-!-2, 
16-32 -i- 2^ 8-16-»-2^ is a decreasing series. 

103. To find any term of a Geometrical Series. 

BuLE.— Raise the ratio to a poT^'er indicated by one leat 
than the number of terms as ihdez, and multiply (divide ii| 
a decreasing series) the least term by the product 

Ex, 2. The common ratio is S^ the nomber of terms is 7, and one 
extreme is 9; to find the other. 

Here 3*»729 ; then 729 x 9«6561. Am, 

In this example the fourth term will be S'x9»27 x9«243: in 
like manner any other term may be found. 

164. To find the sum of a Geometrical Series* 
Rule.— Divide the difi'erence of the extremes by one less 
than the ratio ; then add that quotient to the greater ex- 
treme for the sum of the series. 

Ex. 3. Given the extremes 7 and 54432, and the ratio 6 ; required 
the sum of the series. 

Here 54432-7 »54425: then 5442S-r5 » 10885, alid 10885 + 5443S 
-65317. Ans. 

9. The extremes are 3 and il7j^ the common latio 2^, what is the 
smn of the series ? 
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10. In the aboye vhat is the fourth term? 

11. The first term is 4, the number of terms 6, tnd the common 
ratio 4 ; sum the series. 

12. What is the fifth term in the last example ? 

13. The common ratio is 'd, the first term 27, and the number of 
terms 7, what is the sum of the series ? 

14. YHiat is the fourth term in the last question ? 



COMPOUND INTEREST. 

165. Tofini the Compound Interest 

BuLE.— I. — 1^. Add the interest due at the end of each 
year to the principal that produced it 

2. Consider this amount as principal for the next year, to 
which add its interest, as before ; and so on, until the end 
of the given time. 

Ex. 1. /What is the amount of £760 in 4 years, at 5 per cent, com- 
pound interest? 

Bjf Deeimah, £760 is the first principal, 

760 ^a 3B fi-st year*s interest 



4 



60 X -05 » 88 



798 is the second principal 

798 ^""39 ISs, second ifear's interest 

798x«05« 39-9 

— - 837 1 8s. ts the third principal. 

837-9 jiy« 41 17 10| third yearns interest 

837*9 x*05» 41-895 879 \ 5 lOf is the fourth principal. 
^- 43 19 9^/ourth year's interest 



879-795 



879*795 X -05 » 43*98975 £923 I5s. 8|I<f. amount m four years. 



923-78475:- • 

£923 1 5s. 8-34£f. Ans, 

The interest being 5 per cent we take ^ of the prmcipal. It is 
necessary to remark that when the payments are made half-yearly we 
must substitute the word 'half-year' ^r ' year' in the rule. 
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166. KuLE. — n. — 1^. Find the amount of jSl for a year, 
at Uie giv^en rate^ bj simple interest. 

2^. Involve this amount to the power indicated hj the 
number of payments as index, and multiply 'the result by 
the principal for the compound interest 

The same example, £760 for 4 years, at 5 per cent 
Here, £l amounts to :S1'05 at the end of a year, for 1 x *05 + 1 «- lOS. 
Then 1*05« = 1*21550625, and £760 (the principal) x 1*21550625 « 
923*78475 =£923 15«. 8'34d the Ana., as above. The compound 
interest is £923 15s. 8*34(f.>£760=£l63 15^. 8'34(f. 

Various Departments, 

Ex. 2. What will be the amount of £825 at the end of two years, at 
4 p€t cent, per annum compouiid interest, the interest accruing due half- 
yearly? 

Th0 mnattni of £1 in half a year, at 4 per eent. per an&nms»i*02 r 
thm. by Rule II. 1*02« - 1*08243216 : then 1*08243216 x £823 - 
893*006532 » £893 Os, l*56768(f. Ans. 

mi 

Abason of Rule II. — 1^. The amount of £l for a year is 1 -05, 
and since any two principals must be proportional to their coirespo&d- 
ing amounts, for the same time and at the same rate, 

£l principal I 1*05 principal for second year :: 1*05 amount of £l in 
a year : 1*05 x 1*05 the amount of £1*05 in a year. Again, 1 : 1*05 
::l*05 X 106 : 1*05 x 1*05 x 1*05, the amount of £l for three years, 
which is the product of three factors, each factor being the amount of 
£1 for a year. 

2®. It is etident that £l : its amount for any time : : any other 
pritMfitMd : its amount fer the same time. 

167* To find the present worth of any sum to be paid 
hereafter at compound interest. 

Rule. — ^Divide the given sum by the amount of £1 for 
the given time and at the same rate. 

Ex. 1. What sum will amount to £347 5«. ^d. in 3 years, at 5 per 
cent* compound interest? 
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The amount of £1, at 5 per cent., for 3 years, is 1*05' «*> 1* L57625 : then 
£347 58. 9<2. -M -157625 « £347-28754- 1*157625 »£dOO.vliM. 
Rbason. — The reason is evident from 166. 

Ei:. 2. Find the compound interest on £4500 for 8} jears, at 4 per 

cent per annam. 

1*04 amount of £l for a year 
104 

416 
1040 



1*0816 amount of £l for 2 years 
1*04 

43264 
10816 

1*124864 amount of £1 for 3 years 
1-02 „ „ J a year 



2249728 
11248640 



\*14736128 amount of £1 for S| yeaia 
45(S^ 

73680640 
58944512 

663*12576(S( 
2S 

2*5152 
12 



6*1824 
J*. Jns, RequiredB£663 2a. 6'18S4d 

XLV. 

Find the amount at compound interest of :-^ 

1. £240 in 4 years at 3 per cent, per annum. 
3. £550 in 4 years at 5 per cent, per annum. 

3. £275 in 4 years at 5 per cent per annum. 

4. £8000 in 4 years at 3^ per cent, per annum. 

5. £4800 in 3 years at 3| per cent per annum. 

6. £8600 in 4 years at 5| per cent, per annum. 

Find the compound interest on: — 

7. £5000 for 4 J years at 5 per cent, per annuin. 

8. £875 for 3$ years at 4 per cent per annum. 



A 
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9. :€2000 for 4| years at "6 per cent, per annum. 

10. £4000 for 2J years at 5 per cent, per annum, acenung due hrif- 
yearly. 

^1. VfhsA svm will amount to £405 Ss. 4|</..iA 4 years at 5 per cent 
per annum compound interest ? 

12. What sum will Amou^t to. £1104 I4s. 11^. in 3 years at 3| per 
cent, per annum compound interest ? < 

13. Find the compound interest on £4000 for 1 J year at 4 per cent 
per annum (payahle quarterly). 

14. Find the difference between theaimple aqd compound interest on 
£945 16«. 8d, in 4 years at 6 per cent, per annum. 



ALLIGATION. 

168. The teilQ alligation is usually appEed to the mix- 
ing of different articles in different quantities or different 
ratios, and will be understood from the following. 

• 

Ex. 1. If a merchant has two kinds of tea, one of which cost him 

2s, 6(£. and the other Ss, per lb. ; and if he wiahes to mix them so as to 

sell at 2s. Sd. per lb., it is evident that on every lb. of the cheaper he 

will gain 2d. and on every lb. of the dearer he will lose 4dL Therefore, 

in order to make his gains counterbalance his losses, he must put 2 lbs. 

of the cheaper with 1 lb. of the dearer. This process is usuall; 

written 

sod. \ mean r 4 the lbs. of the cheaper 
36d. i 32d. t 2 the lbs. of the dearer 

that is, 36 — 32 = 4 will represent the cheaper, and 32—30=2 the 
dearer /,4 : 2 or 2 : 1 is the ratio required. 

Ex. 2. A person buys wheat at 39s. per quarter, and soqie of a su- 
perior quality at Qs. per bushel : in what proportion must he mix them 
80 that he may gain 25 per cent by selling the mixture at 57s. 6dL per 
quarter? 

S9 X 125 

=48^*. the price At which he must sell the cheaper. 

100 * *^ '^ 

48 X 125 

b60s. the price at which he must sell the dearer. 

100 ^ 

Then48j ) mean t 2} 
60 ) 67i 1 8| 

.\»i : 81*10 : 35 = 2 : 7 Ans. 
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EXCHANGE. 

168. Although every problem conlmg under the head 
fIxCHANGE can be worked by the rules already given, we 
consider it necessary to explain a few of the techmcaLtenoB 
which are in common use. 

The course of Exdiange is the variable aiaottnt of money 
of one country which is given for a jBised sum of another. 
Thus £1 sterling is at some periods equivalent to 25*26 
francs^ at others 24*75 francs, and so on. This value, 
depends upon the actual value of the coins in circulation, 
modified by political circumstances, and the state of trade 
between the two countries, that is, the quantity of imports 
compared with the exports. 

The Far of Exchange is the sum of money of one place 
^hich is of the same intrinsic value as a certain sum of 
another : it depends upon the weight and purity of the 
coins in use. But with the United States the par is 109f§, 
or 4s. 6d. per doUar, which never represented the true value. 

" A Bill of Exchange is a written order for the payment 
of a certain sum of money at an appointed time." These 
Bills are negotiable by the holder on endorsing them, pro- 
vided they are properly drawn, and slightly fluctuate in 
the market, like other commodities, according to the supply 
and demand, and the current rate of exchange. 

Bills drawn after date run from that day; those drawn 
after si^f run from the date of acceptance, with allowance 
of three days' grace. A bill drawn at sight is the same as 
if drawn on demand. 

170. If the London merchants, from any cause, owe 
the merchants of Paris £10000 at any particular time, 
and the Paris merchants owe them only £5000, it is 
evident the difference must bq sent to Paris by some 
means ; and as the transmission of bullion, the universal 
inediu/m of exchange of all nations^ is attended with 
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trouble, and often with risk, the demand for Paris bills 
will be brisk, and there will be a natural tendency to export 
goods, thereby equalizing the balance of trade. If at this 
juncture the merchants of Lisbon owe money to the mer- 
chants of London, there will be a disposition by the latter 
to pay Paris debts by Lisbon bills. Li the case we have con- 
tddered the rate of exchange is said to be against London. 

When money is transmitted through one or more 
•countries the exchange is called mcul&r or indireci, and 
«ometi9ies arbitration of exchange. 

Ex. 1. *' If the exchange between London and Amsterdam be 35 
shillings Datch for £1, between Amsterdam and Lisbon 42 pence 
for I old crusade, and between Lisbon and Paris- 480 rees for 3 
Cranes ; find the exchange between London and Paris. (I old 
crusade =400 rees, and I2d. «=ls. Dutch)." 

By Chain Rule. ? - £1 

£1 » 35b. Dutch. 

42d., or 3^. » 1 old crusade. 

1 old crusade » 400 rees. 

480 rees » 3 francs. 

5 6 

zi >^ 49^ ^ ;if ^ ?i 

/. Ana, = « 25 francs. 





Sometimes ^ or ^ per cent, is chaiged on bills of exchange^ which 
is calculated in the same manner as brokerage. 

Ex. 2. ''A person buys 1000 doUars United States bonds, 5 per 
cents, at 86i, find what they cost him, brokerage i per cent, and the 
nominal par of exchange 4s. Od. per dollar ; fiiM also his income, 
the course of exchange being 4s. 0|d. per dollar." 

Here adding the brokerage to the price we get (1000 x 87} -** 
100 « 870, the number of dollars that will purchase 1000. 
Kow cost of dollars 870 x 4^8. » £199 15b. 
' 1000 X 6 

Again, his income ^^ x 4s. 0|d. 

100 
» 4b, Oid. X 60 » £12 2b. 6d. 
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XLYI. 

Twu ai Companions, 2 hours; at Tests^ 8 howr$. 

1. Beduce 2435009 seconds to days, hoim, ftc. 

2. If the cost of premiam for insuring eoods for j£475 is £4 Vk^ 
what woald it cost to insqre for £1175? 

S. What is the income tax on £1670 58. at Is. 4d. in the pound? 

4. Find the Simple Interest on £5001 8s. 4d. for 12| years, at 
8 per cent, per annum? 

5. Add together 2||, <fV> ^^* ^^^ A* 

6. Subtract 8^^ from dSx^AjTf- 

7. Multiply 7fr by 8*. 

8. Divide lOfr by li- * 

9. Add together 100*005, *1, 5, '200857, and *000889. 

10. Subtract 257580*1 from 856010*08. 

11. Multiply 50-607 by '1207. 

12. Divide 712*08 into 5*4 to four places of decimals 

13. How many seconds are there in '003125 of a day ? 

14. Eeduce 3150479 inches to miles, &c. 

15. If one clerk can copy a paper in 4f hours, in how many hours 

will another clerk copy it, who copies half as fast again as 
the former ? 

16. Find (by Practice) the cost of 20ac. 8r. 15p. at £675 per acre. 

17. Find the amount of £5000 in 3 years at 4} per. cent. Com- 

pound Interest (neglecting fractions of Id.). 

18. Add together ^, W* 1S> ^nd 1^. 

19. Subtract ^f from llf^. 

20. Multiply H by ^%. 

21. Divide |^ by 1^. 

22. Add toge!;her 10*070009, 856*39107, 3, *000800, 9850049850f4. 

23. Subtract 10700-3950 from 10701*4. 

24. Multiply 3 48 by '0785. 

25. Divide 5007 by -08. 

26. What decimal of £8 2s. 6d. is 5s. dd. 

27. Reduce 20 yards, 5 feet, 100 inches (cubic measure) to inches. 

28. By a reduction of the income tax from 7d. to 5d. in the pound, 

a person saves £80 18s. 9d. in a year ; what was his income ? 

29. Find (by Practice) the cost of a wire paling 220 miles 3 fur- 

longs, 20 poles, 5 yards long at £11 per mile. 

30. In what time will £191 Os. 5d. double itself at 8 per cent, per 

annum, simple interest. 
81. Add together 1000, ^, 20 ^, and l^ 

32. Subtract 31 J} from lOl-^-. 

33. Multiply 4^^, 2^, 4ff • 

34. Divide \1\ by V- 

35. Add together 4678, •3000, '1033600, -30056097, "97006, and 

500101*8. 

36. Subtract 10*052008 from 19'05. 

37. Multiply 8*08 by -15601. 

88. Divide '012685 by 42*35 to 5 decimal places. 

89. What decimal of hatf a guinea is 13s. l}d.? 
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XLYII. . 

1. In 4005201 grains troj, how many lbs., oz,, &c. ? 

2. If two tons anda-half of coal cofit £S 2«. 6</., what wonld a 

hundred weight and a-haJf cost? 

3. Pind (by Practice) the price of 3 quarters, 2 bushels, 1 gallon 

of com at £2 13s. 4d. perquartcr. 

4. Find thfe simple interest on i;833 10& for 20 years at Sf per 

cent, per annum. 

5. Add together ^, -^sf, -fg^, and ^. 

6. Subtract f^ from 2^. 

7. Multiply t^ by 3^. 

8. Divide ^5 by 6^. 

.9. Add together '4O7-330T19, '000093, -02, -400, and '005. 

10. Subtract 3;070101 from 37'005. 

11. Multiply 7840-6 by 20'47l. 

12. Divide 7*012 by 6P25, to four places of decimals. 

13. Find the value of 2'008125 of £8. 

14. In 4533206 inches how many miles, furlOngs, poles, &c. ? 

15. If 9 men can build a wall 48 feet long and 24 feet high in 5 

days, what would be.th« length of a wall built by them in 
the same time 8 feet in height ? 

16. Find (by Practice) the price of 7 ounces, 13 dwts., 15 grains of 

gold at £3 10s. per ounce. 

17. Find the amount of <£10 in 4 years at 4^ per oenU compound 

interest (neglecting fractions of a penny.) 

18. Add together f , f^, and g^sV 

19. Subtract ^ from 3^. 

20. Multiply n bX t^. 

21. Dlt^deSf-by^ff. 

22. Add together -60145, -00T04, 4*0000^ 8000-2y«nd -000945. 

23. Subtract -44006 from 12*013. 

24. Multiply -17034 by 8572. 

25. Divide 5008 by '049 to 3 placea of decimals; 

26. WhsA decimal of a pound troy is f of a dwt ? 

27. Eeduce 1 acre 3 roods 5 poles to square feet. 

28. How much land of the yearly value of £2 138. 4cf. per>iicre 

must be given in exchange for 188 acres of land of which the 
yearly y^ue is £2 10s. per acret 

29. Fwd (by Practice) the wages of a man for 2 weeks, 4 days, 10 

lioui^, at 36s. a week, reckoning 6 days to a week, and 12 
hours to a day. 

30. In what time will £540 amount to £712 16s. at 4 per cent? 

31. Add together 9, 2f, W> aiid ^. 

32. Subtract 2ifrom lOgV- 

£3. Multiply together -x^ if, and 9. 

84. Divide 300| by 16. 

85. Add together 20134, -1992, -0050434, -061, and 1. 
36. Subtract '004301 from -0102. 

87. Multiply 8892 by -002453. 

88. Divide 154832 by -001125. 

^. Reduce 8f guineas to the decimal of £2 158. 
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XLvm. 

1. Eeduce 976,000 ounces to tons, hundred weights, &c. * 

2. If 69 lbs. of salt cost 7s. 2id., how much can be bought fcr 
£5 5s. 5d. 

3. Find (by Practice) the dividend on £3173 15s. at 9s. 3d. in tlio 
pound. 

4. Find the sinjple interest on £670 ISs. for 8 months at 5 per cent, 
per annum. 

6. i + ^+i+i+f 6. 1(H^-2|., 

7. 7ixl^. 8. 91 +2^^. * 

9. 6-7248 + -003079 + 46 '24 f 7 010709 + 10-643. 

10. 141 -72- 93 '608. 11. 63-174x4-06045. 

12. 46•732-^•007. 

13. Express 6*105 lbs, Troy in grains. 

14. Reduce 17 acres 14 perches to sq^. inches. 

15. If a 4 lb. loaf costs 6d. when wheat is 50s. a quainter, what 
ought a 6d. loaf to weigh when wheat is 66«. 8d. a quarts T 

16. Find (by Practice) the costof 2 qrs. 1 bushel 1 peek of oats at 
4s. 4d. X)er bushel. 

17. Find amount of £1485 in 3 years at 4 per cent, compound in- 
terest (neglecting fractions of a penny). 

18. i + lJ+A+l|. 19. 2^— ♦-. 

20. 4|x^«T.x^x2i. 

21. 3^+7^. 

22. 7-04087 + 93 -206 + '00535 + 7 '046 + 838 -407. 

23. 500-6203-471-3207. 

24. 80 -8054 X -425. 

25. 73-611-^743-1 to four places of decimals. 

26. Find the tTftlue of 4625 of 13e. 4d. 

27. In 176325681 cubic inches how many cubic yards, feet, and 

inches ? 

28. If 15 men can build a wall 7 feet long and 16 feetliigh in 16 
days, in how many days will 10 men build a wall 35 feet long, and 2 
feet high. 

29. Find (by Practice) the cost of 3 silver candlesticks each weigh- 
ing 4 oz. 7 dwts. at 73. 6d. an ounce. 

30. In what time will £2700 amount to £3219 16s. at 2} pe» cent? 

31. f of^ + ^ofi + ioff. 

32. 72^-69^. 

33. f 084^ X f of^ x-f of f 

34. 20i-s-2i. 

35. 471 -0603 + 12-07043 + -7131 + -002083 + 1697. 

36. 20-103 17*897. 

37. 863*2 X '00763. 

38. 63i6H-*^737-405. 

39. Reduce 630 seconds to the decimal of a week. 
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PRELIMINART PAPER. 
XLIX.— Time, 2J hours. 

1. Eeduce 3 tons 5 cwts. 2 qrs. 7 lbs., to ounces 

2. If 3 ac. 2 rds. of land cost £700, find the value of a 
plot containing 17^ perches. 

3. Find (by Practice) dividend on £476 15«., at 4«. lOd. in 
the pound. 

4. Find simple interest on £903 15^., for 7 years, at 3^ 
per cent, per annum. 

5. A + 2i + ^ + ^. 6. 524 — 25if. 
7. 6^ X 6f 8. 9-4-11^.. 

9. 876-543 + -001324 + 4-1928374 + 257-62075. 

10. 1005-20731 — 843-907262. 

11. 65-2076 X 3-409. 12. 60-32414^9-238. 

13. Express 2«. \^d, as the decimal of £12. 

14. In 61,397,258 in. how many miles, &c. ? 

15. A bankrupt's debts amount to £15,490, and his 
assets to £5615 2«. 6(?. How much will a creditor receive 
on £237 10«. ? 

16. Find (by Practice) price of 2 qrs. 3 bush. 1 pk., at 
£5 16«. per quarter. 

17. Find amount of £2762 for 3 years, at 4 per cent, per 
annum, compound interest. 

18. 6} ^- ^«^ + 10^ + ^. 19. 11^— 8f 
20. f X 2t^ X ^ X M- 21. 13f^ ^ 2|. 

22. 1-010305 + 777-8989 + 6-235601 + 43-277652. 

23. 2430-17258 — 842961. 24. 572*076 X '00328. 

25. 111-26 -7-0075. 

26. Eeduce -0237 of £2 13«. Id, to pence and the decimal 
of a penny. 

27. Eeduce 2 lbs. 3 oz. 2 dwts. to grs. troy. 

28. If 3 horses plough 4980 sq. yards in 2j- days, how 
long will it take 7 horses, to plough 87,150 sq. yards ? 
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29. Find (by Practice) price of 1230 articles, at£l 3^. Id. 
per dozen. 

30. At what rate per cent., simple interest, will £3125 
amount to £3681 12«. 9|^. in 4 yrs. 9 months ? 

31. 2J + ^ + 3f + 9. 32. 12^ — 10^. 
33. if X H X i X 4^y. 34. 16^ 4- 12. 

35. 2-987463 + 9-00101 + 64-305699 + 459-9987. 

36. 421-32079 — 289-643. 

37. -6200796 X '10239. 38. -3008096 -f- 41-32. 
39. What decimal of 2^ cwts. is 10^ lbs. ? 

L.— Time, 2J hours. 

1. Beduce 12 tens 3 qrs.^17 lbs. 4 oz. te ounces. 

2. If silver be bs. 6d, an ounce, find the value of 8 oz. 
6 dwts. 16 grs. 

3. Find (by Practice) the value of 13,840 articles, at 
16^. 9d. a score. 

4. Find simple interest on £656 Bs. 8dl, for 2^ months, 
at 7i per cent, per annum. 

5. i + 12^ + H + 2^. 6. 13tJV-8J. 

7. 3f X H- 8. ^V -H 1|. 

9. 993 + 2-0624 + -0041 + 23-7421. 

10. 623-51414 — 500-2107328. 

11. 243-19 x-0177. 12. 47-341 -r- 329-7 to three places. 

13. Bedi;ce -0253 of a mile to feet and the decimal of a 

foot. 

ft 

14. In 6055 grs. how many lbs., oz., &c. ? 

15. A sack of potatoes weighs 178 lbs. If 6 such, sacks 
cost £2 48. ed.y find the cost of 44 lbs. 

16. Find (by Practice) the price of 3 pecks, 1 gal. 3 qts. 
1 pint, at £4 12«. per gallon. 

17. Find the amount of £1500 for 3 years, at 6^ per cent, 
per annimi, compound interest (neglecting fractions of 
a penny). 

IB. 5J + ig + 2 + Hi. 19. 17t-V - 12^. 

k2 
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20. ax n^. 21. l|i-^/j. 

22. 57-14+ 3842-29731 + -000246+467. 

23. 52-412 — 37*8467219. 24 6-5862 x 740. 

25. 3-48223 + -0047. 

26. Express 42 lbs. as a decimal of a ton. 

27. In 278,856,033 sq. inches, how many acres, &c. ? 
26. The rates of a railway train and a coach are as 7 to 2. 

K the former goes 42 miles an hour, how long will it take 
the latter to go 342 miles ? 

29. Find (by Ftactice) the price of 2 qts. 14 lbs., at 
£5 168. Sd. a ton. 

30. At what rate per cent., simple interest, will £1250 
amount to £1962 10«. in 6 years? < 

31. 7^ +^ + ^ + 9^. 32. 31^^j~20^, 
38. 7f .X t't X^ X 12. 34. 9^ -f- 3/ 

35. -001234 + 1003-5687 + 1012-9763 + 99. 

36. 10(0 — 9ff-0018. 37. -001357 X 1-00661. 

38, Divide 99-765300 by 1-00134 to four places of 
decimals. 

39. Give the value of 5-298 of 6s. Sd. in pence and 
decimal &actioii of a penny. 

LI.^Time, 2J hours. 

1. Eeduce 257,691 ounces to tons, &c. 

2. If 5 lbs. of butter codt 88. 1^., £nd cost of 218 lbs. 

3. Find (by Prac.) the dividend on £12,135 16«., at 
13«. 4(7. in the poundi 

4. Find simple interest on £960 for 12 yrs., at 2J> per 
cent, per annum. 

5. 3^ + ^, + lH + 2i+.f 6. 9H-4f. 
7. 5f X 3^. 8. 7J ^ 12^: 

9. 8-0012 + 3-0546 + 789-0005 + -000601. 

10. 23-4 — 2-84. 11. 8a-4fi2 x 36-01. 

12. 4-65 -f- 812-3 to four places. 

13. Express 4-238 lbs. in grains (troy). 
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14. lit 1 m. 7 fur. 10 pis., how many feet ? 

15. If either 5 oxen or 7 horses eat up the grass of a 
field in 87 days, in what time wiU 2 oxen and 3 horses eat 
up the same ? 

16. Find (by Prac.) the value of 2 tons 21 lbs., at 
£12 10«. per cwt. 

17. Find the amount of £6500 in 4 years, at 3 per cent., 
compound interest (neglecting fractions of a penny). 

18. ^ + T% + ItV + m + Sit . 19. 6^ - 5if . 
20. -I X 6i X H X /ff. . 21. i| VT- lif 

22. 153-5207 + -00705 + -2007063 + 63-7 + '194. 

23. 9-112 — 7-2045. 24. 16-012 X 4-0016. 

25. 17-637 -r 84-2 to four places of decimals. 

26. Eeduce £4 98. Sd. to guineas, and decimal fraction of 
a gpiinea. 

27. Beduce 3 lbs. 3 oz. ddwt& to grs. 

28. If 2 men, working 6 hours a day, finish a certain 
work in 10 days, in how many days will 10 men working 
3 hours a day« get through the same work ? 

29. Find (by Prao.) cost of 1728 articles, at £3 17 8, 6t?.. 
a dozen. 

30. In what time will £369 17«. 10 J. amoxmt to 
£4972 10«. at 2^ per cent, per annum? 

31. At what rate per cent, will £3825 amount to 
£4972 10«. in 3 years ? 

32. 3i + 4|+ 5-J- + ^%. 33. ^ X 2i X ^^ X 10*. 

34. 41^^111^. 

35. 16005 + 4-0206 + 93-707 + -004203 + 700-251. 

36. L20-05 — 10-697. 

37. 737-2363 X 0-6013. 38. 1-006 -r '061 to fourplaces. 
39. Express 41,391 sec9. as the decimal of a weeks. 

Ln. 

1. Beduce 5 tons 3 qrs. 17 lbs. 1^ oz. to ounces. 

2. How much must be given for 29 articles at £3 16«. 6d. 
a dozen? 
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3. Find (by Practice) tlie value of 7128 articles at 
£4 58, lO^d. a ^iece. 

4. Find the simple interest on £348 lOs. for 7 years, at 
4J per cent, per annum. 

5. 8| + ^ + i^-V + tV- 6. 8f - 5i. 
7. l^ X 101. 8. 17f -f- 19f. 

9. 38M05 + 4-692 + -0001 + 540096. 

10. .400-0612 — 392-68154. 11. 129-342 X 5*26. 

12. 79-105 -f-12086 to 4 places of decimals. 

13. Beduce -334875 of a £ to shillings and pence. 

14. In 32,478,621 inches to miles, ^longs, &c. 

15. If a baker gains id, on a sixpenny loaf when wheat 
is 55«. per quarter, what should ne gain by selling 400 
similar loaves for 10 guineas when wheat is 60«. per 
quarter. 

16. Find (by Practice) the price of 3 lbs. 6 oz. 14 dwte. 
12 grs. at 17«. 6d, per oimce. 

17. Find the amount of £412 10«. for 8 years, at 6 per 
cent., compound interest (neglecting fractions of a penny). 

18. lA + 1|4 + I + 2i|. 19. 16^ — lO^i. 
20. 4f X f 21. lOf-T-^. 

22. 39-0016+4215-15 + '07364 + 1-009. 

23. 100 — 3809652. 24. 30-561 X '0016. 

25. -030734 H- 2056 to 4 places of decimals. 

26. Beduce 121121 in. to the decimal of a mile. 

27. Beduce 10 acres 3 poles 10^ square yards to square 
inches. 

28. If 7 men working 16 days can mow a field of corn 
1320 yards long and 880 wide, what will be the length of 
the side of a field 1320 yards broad which 4 men can mow in 
42 days ? 

29. Find (by Practice) the cost of a telegram consisting 
of 425 words, at £1 12«. 6d, per twenty words. 

30. In what time will £225 amount to £256 10«. at 4 per 
cent., simple interest? 

81. B\+ IO^Vt + if +U. 32. 2i — If 
33. i X*^ X 1^ X ih 34. ^'r^. 

35. 374-826 + -19241 + '09059 + -0006. 

36. 510-81 — 426-5793. 

37. -10065 X 428. 38. -00329875 -r -0754 
89. Beduce lO^d. to the decimal of U 6d. 
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un. 

1. In 1360173 seconds, how nuwy dajs, hours, &c.P 

2. If 14 lbs. of tea cost £1 10«. 4d., what would 129 lbs. cost? 

3. Find (by Prac.) the dividend on £1867 4<. 6d. at.9«. 8<f.in the £. 

4. Find the simple interest on £1560 10«. for 12 yrs. at^3| per cent. 

5. Add together 1|, 2|, 3|, if. 6. Subtra'ct | from 4§. 
7. Multiply tt ^y IS- ' 8. IMvide ^ by 2/. 

9. Add together 329-01, 13-319, 78*4349, *061. 

10. Subtract 6-973 from 31-96. 11. Multiply 17 371 by 4-06. 
12. 74-60-i-63-26 to 3 decimals. 13. Find value of -178126 of a ton. 

14. In 5078352 inches, how many miles, f arlongs, &c. ? 

15. K a railway train goes at the rate of 27| miles in 2 hrs. and 
46 min., how far will it go in an hour ? 

16. Find (by Practice) the price'of 4 oz. 10 dwts. 18 grs. at £2 1 6«. Sd 
per oz. 

17. Find the compound interest on £1540 for 4^ years at 3 per cent* 

18. Add together Sj, 5f, ^ and 10f|. 

19. Subtract 2^ from 16^ 20. Multiply ff by i2f. 

21. Divide If by l|i. 

22. Add together 6003, '072, -46, and 21304-56. 

23. Subtract 703-500 from 9000. 24. Multiply 5-032 by -09301. 

25. Divide -4007 by -09. 

26. Reduce 7| guineas to the decimal of £100. 

27. Beduce 6 acrs. 12 pis. to feet. 

28. In what time will £2275 amount to £2673 2«. 6d, at 5 per cent 
simple interest 

29. Find (by Practice) the rent of 26 ac. 3 rds. 25 pis: at £2 13«. 4d. 
per acre. 

SO. Find the compound interest on £5000 for 2 yrs. at 4 per cent 
31. Add together |, 6/^, y, ^. 32. Subtract 64f from 60| 

33. Multiply together if, V, J. 34. Divide f by ^ 

35. Add together 154*235409, 907*0001, and *00002. 

36. Subtract 2*10809 from 84302. 

37. Multiply 2-43 by -0586. 38. Divide 1*9854 by -11250. 
39. Reduce £3 2s, 6d, to the decimal of half a guinea. - 



206 THE OIVIL SEBYIGB ABITHAIETIC. 

LIV. 

The following paper is ue&S in prelitninarp ttst eMminaHons and otTiers, 

{Time 2^ hours,) . 

1. How many lbs. oz., &c., are there in 721572 grains of gold ? 

2. A ton of potatoes cost £7 : how many pounds might ha^e been 
bought for 8«. P 

3. Find (by Practioe) the dividend on £1430 12«. at 13^. 4i. in the 
pound. 

4. Find the simple interest on £435 15». for 2^ yeaxs, at 2| per 
cent, per annum. 

5. 8^+T^ + 4^ + 2H. 

fi-SsAy — 3;ar- 7. g^firXH 

8. 72i^7i. 

9. -813 + 420-91 + -00093 + 7*043 + 12560'. 

10. 506-222 — 59-87. 11. 757*04 X 16*8. 

12. Divide 22*097 by 543*14 to 4 places of decimals. 

13. Find the value of 2*625 of a pound sterling. 

14. In 5864542 inc^eS; how many miles, furlongs, &c, ? 

15. If a horse trots 23f miles in 2 hours and a half, what is hia rate 
per hour P 

16. Find (by Ffaetice) the price of 7 ozs. 14 dwts. 21 grs. of gold, 
at £2 \Zt, 4d* per ounce. 

17. Find the amount of £2700 for 4 years, at 3^ per cent., com- 
pound interest (neglecting fractions of a penny). 

18. 12J + A + ** + :fe. 1^. 4^\ — if- 
20. 18J X 1« X ^ of 5. 21. 1^-f- 8f 

22. 50t04 + -46 + -679 + 1201-043. 

23. 75 — 19-9876. 24. 45*267 X 7-046. 

25. 15*96 -r -065. 

26. Beduce 18«. 8^<f. to a decimal of 2a.'2(i. 

27. Beduce 5 acres 13 poles to square feet. 

28. If 4^ cwts. of fiagar cost 21 guineas, what is the price oC 

195^ lbs. P 

29. Find (by Practice) the price of 34 cubic yards 3 feet 288 inches 
of earth, at £3 6^. 9d, per.ya^. 

30. In what time will £2220 be doubled at 6 per cent, simple 
interest P 

31- ^ + «A + V + H- 32. 11;^ — 7if. 
33. H X Hi X m of 3*. 34. 7t\ ^ 3^. 

35. -2764 + 1824 + 176-09032 + '470. ' 

36. 872*70032—7-20147. 37. 7*045 X 974*01. 

38. Divide 1-765 by 2470 to five places of decimals. 

39. Beduce U, 2d, to the decimal of 1^^. Sid. to four places. 
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LIT.* 

Given 1877. — ^Time, 2 J, hours. 

1. In 234563 gts. troy, how many lbs. &o. P 

2. If 21 cwt. of sugar cost £96 12«. what is the prioe of 70 lbs. ? 

3. Find (by Practice) dividend on £418 16*. at 5s, lOd, in the £. 

4. Find simple interest on £1715 It. 8^. for 5 years at 3 per cent, 
per annum. 

6. H + 11 + 6^^ + if . 6. 15J - 14|. 

7. ltX2^V 8. T^~«. 

a 34'9862[ + -00063 + 43'2875 + 5432-92543. 

10. 101-207359 — 69^74362. 11. 7e3-15 X -0129. ' 

12. 765*123 -7- 12''56 to three places of decimals. 

13. Reduce 13«. 6j^. to the decimal of £4. 

14. Bddace 3 qrs. 2 bus. 1 peck 3 qts. to pints. 

15. If a fourpenny loaf weighs 2 lbs. when wheat is 60*. a quarter, 
whatwiU be the ^oe of 30 lbs. of bread .when wheat is 40*. a 
qoftrterP 

16. Find (by Fracti^) Hlq cost of 12 owt. 3 qrs. at 3} lbs. at 48*. 
a cwt. 

17. Find compound interest on £3695 in 3 years at 4} per eeat. 
(ndglecting fractions of a penny). 

X8. 2J 4. A + 3t\ + ^. 19. 1^ — i|. 
20. 4f X f X 1* X IJ. 21. 22^ ^ 16^. 

22. 35^0621 + -00403 H- 177'42 H- 26-325 f 50735. 

23. 40-002 — 88-5601. 24. 34-065 x 10*0063. 

25. 56-277 -r *307. 26. Beduca -0465 a£ £t mile to yards. 

27. Beduce 40 acres 3 roods 16 poles to square feet^ 

28. If IQiiDsn. can build a waQ feet high and 3 feet thick in 9 
days^ how many men should build one 5 feet high and 4 feet thick in 
24 days ? 

29. F^d(byPraotioe) value of 90072 articles at £2 17*. 6df.adozen. 
I 301 In wtiai time will £374fr amount to £3932 5*, at 2|- per eent. per 

ATi-nnjtt- simple interest ? 

31. 3^ + « + 4t + ^f. 32. \%-n. 

36. lOJ :;j 2} X A X 3^. 34. /j- -f- 9^. 

35. 2-453 of a day -f -055 of- an hour, gpring answer in m&kntesy 
and decimal of. a^ miniite. 

36. From 6 furlongs take -036 of a mile, giving result in yar€aaad 
dedmal fcaction of a^yazd, 

37. -006392 X -0015, 38. -01404 -J- '195. 

39* Express *015 of a oabio yard in cubic inches, atd' decimal 
fraction of a cubic inch. 
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LV.— Time, 2 J hours. 

1. H +Vy + 4f, + ii. 2. 5tJ - 3if . 
3. 3|J- X 2if X tV X 2^. 4. 7f -r- if. 

5. 896-51 + -00867 + 1-92 + -806. 

6. 1046-201 — 3450629. 

7. 762-81 X -0047. 8. 82246385 -r 170-3. 
9. Express | of 12«. 6d. as the decimal of £40. 

10. ii^ + H + 44 + n. 11. en—5i. 

12. 24 X \^ X 5^ X 7i. 13. 5| -T- 6^. 

14. Add -527 of a bushel and 1*836 of a ^ailon, and giye 
the answer in pints and decimal fraction of a pint. 

15. From 1-0045 of a pound troy take 9*75 of an oz. 
16^ 409-7 X 65-02. 17. -0004743 -7- -144. 

18. Eeduce -50612 of 28. S^d. to farthings and the 
decimal of a farthing. 

19. Eeduce 5 tons 3 cwts. 2 qrs. 13 lbs. to ounces: 

20. A field of 8 acres produces 220 bushels of wheat ; 
how much is that upon 22 square yards ? 

21. Find (by Practice) the cost of 455,436 articles, at 
£1 17^. Hid, x)or dozen. 

22. In what time will £1637 I6s. Sd, amount to 
£2129 3«. Sd.f at 3|^ per cent, per annum, simple interest? 

23. In 946,345 incnes how many miles, frirlongs, &c. ? 

24. If 20 men dig 30 yards of earth in 4 days, how 
many yards can be dug by 40 men in. 6 days? 

25. Find (by Practice) the value of 7 qrs. 3 bus. Spks. of 
wheat, at £5 4«. a quarter. 

26. Find amountof compound interest of £3670 in 3 years, 
at 6 per cent, per annum (neglecting fractions of a penny). 

27. V 8264-446281 ; 4^-300,405,224. 

28. A river 30 feet deep and 200 yards wide flows 4 
miles an hour ; find the number of cubic feet of water that 
falls into the sea in a minute ; also its weight in tons (1 
cubic foot = 1000 ozs.) 

29. Two doclrs are at 12 the same instant; one loses 7" 
and ihe other gains 8" in 24 hours ; when will one be half-an- 
hour before the other, and what time will each dock then 
show? 

30. A cistern has two two pipes, one of which can fiU it in 
2, the other in 3 hours. A third pipe can empty it in 5 hours. 
If while the cistern is empty alllhese are opened, in what 
idmewillitbefiUed? 
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LYI. 

Cavalry and Infantry (2} hours). —D^cmher 1874. 
1. 6f +2J+^^+2J. 2. Z0i^^22^. 

3. 21^x4^. 4. 5l-i-19t. 
6. 42-307 + -05869+57-988+439-2865. 

6. 150-293104— 47-3825. 

7. 56-443 X -0285. 8. ll•83-^26. 
9. Eeduce *275 of £1 IZs, Ad. to pence. 

10. Reduce 1 ton 3 cwt. 2 qrs. 9 lbs. to oz* 

11. If 3 acres of land cost £465 18«., how much can be 
bought for £6716 14#. 6<?.? 

12. Find the simple interest on £635 for 9 years at 3^ 
per cent, per annum. 

13. 2^+5|+J+6f 14. 45s>^-19^. 
15. 6^XlVVXl6*Xf. 16. 3A^2^^. 

17. Add together -0625 of 1#. and -0375 of £1. 

18. From *315 of a gallon take 2-25 pints. 

19. -087654 X -385. 20. 688-2-^-555. 

21. Express 4 hours as decimal of 1 week. 

22. In 234247 grains (troy), how many lbs., ozs., &c.? 

23. If 14 grains of gold cost 2s. 2\d. ; find price per oz.? 

24. What is the income of a man who pays £19 13«. 9i. 
per ai^ixun income tax at rate of 5d. in the pound ? 

25. JxL what time will £445 amount to £486 14«. A^d. 
at 2^ per cent, per annum simple interest ? 

26. Find (by Practice) value of 5 cwt. 3 qrs. 21 lbs. at 
£15 per ton. 

27. If un wrought silver be 4«. lid. f)er oz., and the 
workmanship equals ^ the value of the metal; find the 
whole cost of a salver weighing 45 oza. 

Lvn. 

Hoyal Marines, 

1. 6^+3^+2f 

2. Simplify 2i of 3^V of ^ of ^. 

4. Eeduce -^ to a decimal fraction. 

5. Multiply 2705-6 by -987 and divide product by •00375. 

6. Simplify*?-^— rr giving result as a decimal. 
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7. Find value of £3|-+9-^V'+5H 

8. Bring 7| of £2 3«. 6ld. to the fraction of 7«. 6^. 

9. Express 5 sq. yd^* 2 ft. 72 in. as the fraction of a 
square mfle. 

10. Find value of -176 of 1 fur. 36 pis. 2 yds. 6 in. 

11. Find value of -3^7916 of £l + -40972" of a guinea. 

12. If an oz. of gold be worth £4009d, find the value of 
a bar weighing 1-68S lbs. ' 

13. If a cubic foot of wood weighs 11^ lbs., what is 
the weight of a beam 24 feet long 2^ feet wide and 2J feet 
thick ? Find its value at 3^^«. per cubic foot. 

.14. If 5 per cent, be lost by selling aa article at 10«., 
find gain or loss per cent, by selling at 12^. 6d. 

15. V53107-2025. 

16. A, B, and rent a farm at £270. A puts 200 sheep 
on it, B 150, and 100. After G months A sells f of his 
flock to C, and 3 moniiis later B sells- f of his to A. How 
much of llie rent should each pay at the end of the year? 

LTIIL 

1. The diifexence' between the simple interest and the disooimt on 
a eertain sum for S months is ^d.; find the snzn, the rate heing 5 
per cent. 

2i Eind the difference between* the sim^e and compound interest 
on" £1800 for 4 years at 4 per cent. 

3. The difference between the simple and compound interest on a 
sum for 3 years at 5 per cent, is £4 I2s, 6d.; find the sum* 

2 , !_ 4,2 

S6"*"63 . f*^ 

4. Find value of -^ — ir~^5 — 2 *^* ^^ ^^^'^ ^ ^^^' ^ ^™' ^^ ^^®'» ^^^ 



11^4 3^6 



express result as the decimal of a ton. 

B. A person can discharge a debt by paying at the end of one, two, 
and three years equal instalments of £1,771 ; what is the amount 
of the debt, interest being reckoned at 5 per cent.? 

6. If •0'^59375 of a ton cost £1-203125, how' mnoh can be bought 
for 1-36416 of a guinea ? 

7. A person, by selHng an article which cost £14 per cwt. at 
2f. 9M. per lb. makes $ per cent, more profit than he would do if he 
sold me whole for £65 15^. did. ; how much was sold ? 

8. A man pays rates, and taxes amounting to £22 I5s. 7d, a year, 
made up oil— -{a) Queen'e taxes, 11^. in the pound on his rent; 
{b) Parochial rates, average Is, Id. per quarter on a rating of A. of the 

rent ; {e) Water-rate, at 4 per cent, on the rent, togellier with 15s. 
additional for extra service ; find his rent. 
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LIX. 

1. Find the cost of carpeting a room 18 ft 6 in. long, and 12 ft. 6 in. 
broad, irith earpet | of a yard wide at d«. Sd, per yard. 

2. Find the cost of painting the walls of a room 20 ft lOj in. long^ 
15 ft. 1| in. broad, and 10 fL 3 in. high, at 9^. per square yaxd. 

3. A room is 25 ft. 3 in. long, 14 ft. 10 in. wide, and 11 ft 2 in. 
high: find the cost of a carpet for it 2 ft. wide at 3 a 9d, per yard ; and 
find the cost of papering it with paper 2 ft. 4 in. wide, at U, ZeL per 
yard. 

4^ A room is 22 ft 9 in. long, 20 ft. 10 in. broad, and 18 ft 5 in. 
high ; it has a dobr 7 ft. 6 in. high and 3 ft. 4 in. wide, and two win- 
dows each 5 ft. 2 in. by 3 ft 6 in.; find the cost of papering it at 3s, 
4^. per square yard. 

5. A room is 39 ft 7 in. long, 21 ft. 5 in. broad, and 12 ft 3 in. high; 
find the cost of papering it with paper 1 ft 10 in. wide at 6dL per yard; 
also the cost oif carpeting it with carpet 5 quarters wide at 2«. 4}dL per 
yard. 

6. If 20 men can perform a j^ece of wotk in 12 days, how many will 
perform another piece of work 6 times as great in one-tenth of the 
time? 

7. If 3 men mow 20 acres in 11 days, working 11 hoars a day, how 
many men will it take to mow a rectangular field 384 yards long, and 
300 broad, working 12 hours a day, in 4 days? 

8. A steamer going 12- miles 3 fur. 9 pis. 4 yds. per hour, goes 7 
times over a certain distance in 12 hours; how long would a sailing 
vessel, whose speed is 8 miles per hoar, be going 8 times over the same 
distance? 

9. In a manufactory a certain number of persons receive 50«. per 
week, thrice as many 37«. 6c^., and 11 times as many 14^. each. If 
£94 19^; be the Weekly payment to all, find the number of workmen. 

10. A merchant buys 128 galls, of wine at 8«. 6(L per gall ; how 
many galls, of water must he add to it that he may gain 8 guineas on 
his outlay and retail the wine at 5«. per gallon? 

11. A clock is set at 12 o'clock on Monday, at noon on Tuesday it 
is 3 minutes too fast; what will be the true time when the clock strikes 
4 on Thursday afternoon ? 

12. Find (by Fracdce) the cost of repairing a road of 87 yds. 1 fb 
10 in. at £3 6«. Sd, per chain; and show how square links can be re- 
duced to acres by moving the decimal point five places to the rights 
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LX. 

1. Bring 167948604 square inclies to acres. 

2. A man contracts to perform a piece of work in 30 days, upon which 
lie employs 15 men : and in 24 days it Is only half finislied: how many 
additional men must he employ to finish the work' in time ? 

3. A cistern can be filled by a c^ut in 2 ht&, but on account of a 
leak it takes 2^ hours to fill it: how long would the leak be in empty- 
ing it? 

4. A country, the population of which is 10 iflillions, has bufjis yearly 
of 1 in 20 and deaths 1 in 30: what will its population ^ 5 years 
hence ? 

5. A person paid £45 2«., including a duty of 10 per cent, for a gold 
iratch ; how much was the duty? 

6. If the alloy in a shilling be ^ of its mass, and the coin be worth 
\d, }.f all alloy; what would be its exact value if it were all pore 
silver? 

7. A cask whose weight is 2 cwts. 12 lbs. 4 oz. is floating in a square 
eistem whose edge is 2 ft 6 in. ; if the cask be removed, how far will 
the water sink in the cistern, a cubic foot of water being =: 1000 oz.? 

8. The telegraph posts on a railway are 77 yards apart; find the 
smallest number of miles that correspond to an exact number of posts. 

9. A trader uses a light weight of 13^ lbs. instead of a stone; find 
how much per cent, he gains fraudulently. 

10. If the officers of a regiment be *042 of the whole number, bat 
after 50 privates are added the officers areonly *04 of the whole ; find 
the number of men in the regiment. 

11. The discount on a bill of £743 Ss. &d. due 5 years hence is £192 
13«. 6d; find the rate per cent per annum calculated. 

12. If a merchant sells goods to a retail dealer at a profit of forty 
^er cent and the retail dealer becoming bankrupt only pays 12«. 6d, in 
the £.; what per cent, does the merchant lose? 

liXI. 

1. Assuming that the circumference of a circle is to the diameter as 
22 : 7, and that the circumference of the earth is to its diameter as 160 
metres are to 167 feet, find the ratio of a metre to a foot 

2. Find the fractidh of a pound which is equivalent to the excess of 
1^ of a guinea above the sum of f of a shilling and J of 7#. 6d, 
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3. A gallon contains 277*274 cable inches, and a cable foot of water 
weighs 1000 oz. ; find the weight of a qaart of water. 

4. The price of a book is 17«. and 25 are sold as 24 ; if 581 copies 
are sold for £434 7«., how many Tolames were sold in lots of 25 R 

5. Add together:—^ off of £2 Ss,, f of 3 guineas, *di of £l 18s. 6(/. 
and' 2*154 of £2 I5«. and reduce the result to the decimal of 25 
guineas. 

6. If 5768 boshels of com are imported for :£2377 4«. 9d, and a duty 
is then paid of lOj per ^nt on the money expended: find the daty per 
boahel. 

7. If a postage stamp be an inch long and } of an inch wide, how 
many stamps will be required to coyer the walls of a room 18 ft. 9 in. 
long, 16 ft. 9 in. wide, and 10 ft. 6 in. high? 

8. Standard gold is coined at the rate of £3 17«. 10|J. per ounce; find 
the least number of ounces that ean be coined into an exact number of 
half-sovercigi)s. 

9. A crew pulls 36 strokes in a minute, another 40 strokes per 
minute : 11 strokes of the former are equal to 12 of the Uitter: if the 
-jatter pull a certain distance in 20 minu^s, in what time should the 
former pull the same distance ? 

10. A piece of cloth, when measured with a yard measure which is | 
of an inch too short, appears to be 10| yards long : find its true length. 

11. A person after paying a poor-rate, and also an income-tax of 7d, 
in the iK)und, has £486 remaining ; the poor*rate amounts to £22 lOs, 
more than the income-tax: find his gross income and the number of 
pence per £. in the poor-rate. 

12. A person sells 72 quarters of wheat at a profit of 8 per cent and 
37 quarters at a profit of 12 per cent. ; had he sold the whole at a profit 
of 10 per cent, he would have received £2 13«. Id, more than he 
<»ctually did. What price per quarter did he pay for the wheati and 
whafc sum did he gain by the transaction ? 

13. Show if the following rule for the calculation of interest on any 
number of pounds at 5 per cent, per annum for any number of days 
be correct : — , 

'* Multiply the number of pounds by one-third of the number of 
days, or the number of days by one-third the number of pounds ; 
reject the unit figure, and the result will be the answer in pence, if 
one penny be deducted for every six shillings." ^ 

14. To find the daily wage corresponding to any given number of 
pounds per annum : Take two-thirds of the number of pounds and the 



214 THE CIVIL SEBVICE ARITHMETIC. 

resnlt irill be the daily wage in pen^e, proYided- that one half-penny be 
deducted from every three shiUiogs in the sum so found. Show that 
the error in this rule cannot efz^eed one half-penny if the fiim be under 
£3000 per annum. 

15. A wine which contains 7| per cent of spirit is fioseii, and the 
ice which contains no spirit being removed, the proportion of spirit in 

' the wine is increased to 8| per cent How much water in the diape 
of ice was removed from 504 gallons of the original wine ? 

16. If 70 acres of wheat yielding 4 qnarteis per acre give a profit of 
£238 when wheat is 57 shillings per quarter, what profit will be made 
irom 60 acres of wheat yielding 5 qaarters per acre when wheat is at 
55 shillings per quarter, the expense of cultiTation being -the same 
per acre in both cases ? 

17. £l per ton bein^ the average priee of coals daring nine months 
exclusive of summer months, when the average price is only 18«. per 
ton : what is the average price daring two months of mid-winter, that 
of the other ten months being 19*. 8</. per ton P 

18. If 2 men and 1 boy ean do in 5 days twice as "much woik as 1 
man and 2 boys can do in 3 days, how many boys will be needed to 
do the work of 8 men ? 

* 19. A man's wages are £l ts, 6d, per week, and on Saturday, 
January 4, 1668, he pats by one^fourth of that week's wages, and if he 
does so every fourth Saturday till the end of 1875, find how mvtdtk he 
will then have saved. 

SO. A party of 27 persons set out to travel, and the fare for each of 
{hem is £l 16^. 5<f., but in consequence of smneof the party having bo 
money, the others pay their fares in eqaal proportions, paying £2 2s. 9d. 
each : how many of the party did not pay f 

21. Reduce to its lowest terms 'the product of 

22. If 400 labourers make an embankment 5 miles long in 35 days, 
how much overtime must 120 men woi^ in order to complete a similar 
embankment 2 miles long in 32 days, the day's work being 12 honn? 

23. Resolve the following numbers into their prime factors : 5940, 
19008, and 269568 ; and write down the greatest number which will 
divide them' without a remainder, and the smallest number which they 
will all divide without a remainder. 

24. Find, to four places of decimals, the square root of *001 and of 
•5 ; and find what numbers have '1, and '03 for their square roots. 

25. A can copy 6 pages while B is copying 5, B cities 15 while C 
copies 12, and C can copy 4 while D is copying 3. A, who can write 
20 pages a day, receives a paper of 240 pages to copy, and, after doing 
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one-fonrth oi it, calls in B, C, imd D to assist him : in what time will 
they have it finished ? 

26. From the known diameter (4 feet) of a camriage wheel, two 
persons calculate the nninher of its turo^ iC a given distance, one esti- 
mating the cireomferenoe as 8 times the diameter, the other nsing the 
jatio as 22 : 7, thw resalts differ by 100 tarns. Fiad the dSstanoe. 

LXII. 

Temporary Writers, 

1. Write down in figures— T^ree hundred million thirty thouaand 
and eighteen. 

2. Write do:wn in figures — Seventeen hundred and ninety-eight 
million one hundred and twenty thousa^ wil seventy. 

3. Write down in words 30600101. 

4. Add together — 

942G712 

901 

569815 

75643 

16374128 



6. From 710520605 
Take 691730908 



£ », 


d. 


5. 12 14 


10} 


809 10 11^ 


365 4 


? 


37 17 


31 


194 9 


7 


36 2 Ui 


£ s.. 


du 


7. 3125 17 


34 


1982 17 


6f 



S. 893612x40106. 13. 846305217-^2846. 

9. 4327986210+18. 14. £36152 17fl. 3ix305. 

10. 216938 X 5123. 15. £105574 9s. 5id. -f-35k 

11. 3798462+937. 16. £691 38. ll|d. x 780. 

12. £243695 12a. 2Jd. x 7. 17. -£11937948 lie. 74d. +486. 

18. In 53618 oz. how many tons, owts., qrs;, &c.? 

19. How much oats at £21 Ps. 9d. for 51 owts. may be bought for 
£64 7&? 

20. Find (by Practice) the dividend on £4586 13s. 4d. at 7s. 6de in 
the pound. 

21. 3f + I + 4| + IJf. 22. 24Jj: - 21^. 
23.. T^ x 2^ X f X lOi. '24. -^ + 1\\, 

'25. 734-60125 + 5-90123 + •8466721 + -0043. 

26. 2160 - 812-63159. 

27. 35-716 X -016. 28. 181-3 f -00037. 

29. Give the value of *625-of a pound troy in grains. 

NoTX.— The candidates for yniterships also get twelve ooliinmi of tots to be dona 
in boll an hoar. 
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Given at various Examinations, 

30. Find tnie disconnt on £501 10«. due six mo.^eiice, at 4 p. ct. 

31. A bankrupt has good debts to the amount of £456 18«. Id, aad 
the following bad debts, £360 Is. 10(2., £120 13«., and £19 18«., for 
which he receives respectively 4, 5, and 9 shillings in the pound ; his 
own liabilities amount to £3408 12«. ; how much caahe pay in the £ ? 

32. The shares of a certain company are £3 15« : what is the gala 
of a person who buys 77 of them when they are at 4 per cent, below 
par, and sells again at 1 per cent, premium. 

33.' A man skates 6 miles at the rate of 10 miles an hour with tbe 
wind, and returns against it in 50 minutes. How much does the wind 
accelerate or retard him ? 

34. An estate with a rental of £437 is sold for £17480. How 
much per cent, must the purcliaser raise the rental to have 2} per 
cent, for his money ? 

35. A coach goes 9 miles in an hour, and a railway train goes 23 
miles while the coach goes 11. How much time will be saved in a 
journey of 138 miles by taking the train instead of the coach? 

36. Two persons start from London and Brighton (50 miles apart) 
at same time ; the first goes 4} miles an hour, and rests 20 minntes 
at the end of every ten miles : the other walks steadily 3} miles an 
hour; where will they meet ? 

37. An event occurred 40,000 days preceding January Ist, 1871 ; 
find the year, the day of the month, and the da^ of the week on which 
it happened. 

38. Assuming that the value of 2 Suacan scudi is greater than 10^ 
and less than lid. : and the value of 1 Austrian Swanziger is greater 
than 8d., and less than 8} : prove that the value of 544 Suacan scudi 
differs from 355 Austrian Swanziger by less than that of 19 AustriaA 
Swanziger. 

39. A ditch is being dug at the rate of 81 feet per day by 64 men : 
after 13 days* work 8 of them are replaced by boys, and the work 
goes on for 11 days more, at the end of which the whole length dug 
is 1889 feet ; how much work per day is done by the boys ? 

40. If 16 men and 12 boys earn £23 4«. in 8 days, how much shonld 
20 men and 16 boys earn in 10 days, if a man*s wages be 2». a day ? 

41. Extract the sqntfre root of •00006476, and the cube root 

of 2ifH. ^ . 

42. A tenant holds a farm of 360 acres,^ subject to a tax of 3i. orf. 
per acre, and a com rent of 100 qrs. of wheat, barley, oats, andbeanB, 
respectively. Find the amount of his rent, when the average price of 
wheat, barley, oats, and beans perqr. are 34«« 9if.> 36«. 4^.| 17<* 2a., 
and d3«. 10<f. respeotiveljr. 
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43. The sam of £1001 was laid oat in the 3 per cento, at 89j, and a 
half year's dividend haying been reoelved npon it, it was sold oat, the 
whole increase of capital being 72 guineas. Find at what price it was 
sold oat * 

44. A sam is laid oat in the 3 per cento, at 89| and a half-year's divi- 
dend received upon it ; the stock being then sold at 94| and the whole 
increase of capital being £54, find the original sum laid outt 

45. A dealer bays 80 tons of coals, and affcer selling them at Is. 6(1. 
per sack finds he has gained £4 Had he sold them at Is. 4d. per 
sack, he would have lost £6. Find the co^t price per ton, and the 
weight of a sack of coals. % 



MISCELLANEOUS QUESTIONS. 

Ex. 1. * At what time between 3 and 4 o'clock will the hands of a 
clock be together ? * 

At 3, the minute hand pointo to 12 and the hour hand to 3. The 
minute hand travels 12 times as fast as the hour hand, and the question 
becomes * In what time will the minute hand, travelling 12 minutes while 
the hour hand is going 1, overtake the other which has 15 minutes of a 

start?' 

■ ^ 

It is evident 55 minutes will be gained in 60 by the minute hand. 

.'. 11 minutes will be gained in 1*2 
and 1 minute will be gained in xi~lA 
/. 15 minutes will be gained in 1,^ x 15 » 16^. The time between 
3 and 4 when the hands will be together is 1&^ minutes past 3. 

Ex. 2. John can do a certain work in 12 hrs., James in 10 hrs., and 
Richard in 8 hrs. ; in what time should they do it, all working to- 
gether ? 

•89ff : 100 :: «1001 : £1120 : then interest ot «I120 at 3 per cent.s£33 12«., and 
€53 I2s^2-£ie 16«. the half-year's dividend; then £1001+72 gaineai-£l6 Ks.m 

£1059 16«. ; therefore €l22LL^i2il£?rc94|. Ans. 

T Here, gain ou^eveiySSf iiivestedn94|-89fs54, to which add a half year's divl> 
dend, and 5^+I|=6f whole gain on £891 : whence (64-r6i) 89fs£715 Jnt, 
t Here 2d. a sack makes a difference of £10. 






\ 
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Here, John does | in two hoars. 
James } in two hours. 
Richard f in two hours. 

AH working together will do l + | + i«|l in two hpurs j therefDre 
^ will be done in ^ of 2 hrs. <» ^ of an hr, 

Andfg, the whole, in il^«l^=3^ hours. Ans, 

Ex. 3. If oranges be bought at 10 for a penny, how many ehoitld be 
sold for 2s. 2d, to gain 30 per cent ? 

Without gain or loss he would sell, 

26x10=^260: 
In order to gain 30 per cent, he must sell less, in the ratio of 130:100. 

.'.130:100: :260:200. Ans. 

Ex. 4. The annual losses of a merchant during 4 years average 3 j 
per cent, upon his original capital ; at the end of the four yean his 
capital is £2783 15s. ; what was it at first ? 

An average loss of Sf per cent, for 4 yrs.=3} x 4 = 15. Whence an 
original capital -of. £100 would (in this time) be reduced to £85 ; 
ivhence, 86 : 100 :: £2783 15s. : £3275 Ans. 

Ex. 5. If A do } of a certain work in 2 hrs. and B | of the re- 
mainder in 1 hour, and C finish it in 10 minutes : in what time will 
they do it all working together ? 

A will do ^ of } = I of it in an hour. 
B will do § of j^ »| of it in an hour. 

C will do I of i»^s o^ ^^ ^ 10 minutes ; 
hence, ^ x 6 =^ of it in an hour. 

Therefore they will all do | + | + |=|| of it in an hour working to- 
gether, and the whole work in ||hr. =57| minutes. Ans. 

Ex. 6. If a man rows 14 miles in 3^ hrs. against the stream, the rate 
of which is 6 miles an hour : in what time should he row 10 miles with 
the stream ? ^ 

Against the stream he rows 14 miles in 3 J hrs., that is, 14-t-3^»4 
miles an hour ; but the stream brings him back or resists him 6 miles 
«n hour : hence his rate of rowing is 10 miles an hour. With the 
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stTiSun he will row 10 + 6 = 16 miles an hour; therefore he MfWl row 

10 zaiies m li^^l^«ig^f of au how =37 m. 30 sees. 
16 " ■ 

Ex. 7. The rate of a clock is 1)4 per oent too fkst ; how much vrrll 

it gain in a day ? 

It is evident that a day by the clock will be -dOOi «'04-^l!00,too 

much; asd *0004 = -c — — of a daT is the time it will caina 

90eo 2250 '' ^ 

1 y!S>^x)^^x)^^ ^ 1^2 82 sees An,, 
— ^1^^[ -g— 38g fiecs. Ans, 

Ex. 8. Simplify the expression 



. Taking due Bimierator we hAv« | x i=^^, which -r-Sf gives |, to which 
add2|an4we have 2^, the value of numerator. Again, (yxf+|) 
•*-4-|=(& + i)-i-Y-i=f§-*-7-|*l5-|=*&* devalue of denominator; 

Now, 2i|^^ = S X*5« = ll|f. ^715. 

Lxm. 

Miscellaneous Questions* 

^ 1. If 110 doUaxs ase worth £23, what are 16 dollars 2 dimes 7 cents 
worUi. (1 doL =^ 10 4Smes »: lOO oentn.) 

2. Find (by Praotiee) the value of 5 aeres 2 irooda 11 perches, at 
£9o per acre ; asuL also 95 acres at £5 2«. ll^tf. each. 

3. Find the simple interest on £3728 19^. 7^. for 4^ years, at 5 per 
cent. ; and also £760 for 65 days, at 2^. per cent, p^ day. 

4. JB^d the concpound interest on £5750 for 3 years at 4f per cent. 

5. Add together 9-i!^, 3|, 2^, and | ; add 125^^, 2|,|, J. 

6. Add together 39-51, 425-76, -237, 4-0032; and 52-11, 328-01, 
64, *024, expressing the difference of the two results as the decimal 
of 22-5. 

7. Bednce f of 13^. 6d. to the decimal of a guinea. 

8. Find the value of '38246 of lOs, 6d., and express the result as 
the decimal of. a guinea. 

9. Extract the oube root of 589365742-983688. 

10. Find the difference between f of J of a mile, and ^ of ^ of 2^ 
of a furlong. , - - 

11. Find the cost of carpeting a room that is 25 feet long and 20 
feet wide, the prbe of a yard of carpet 2 feet 6 inches wide being 
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4«. M, If the room be 10 feet H inches high, find the cost of painting 
the walls at 4«. 1}^. the square yard. 

12. Gonvert 22 lbs. 6 oz. 15 dwts. 20 grs. troj into ayoirdnpois 
weight ; one pound ayoirdupois being to ohe pound troy as 17S to 144. 

13. If 5.6 cubic feet 1044 cubic inches of timber are required to 
floor a room 29 feet 3 inches by 25 feet 4 inches, what is the thickness 
of the boards P 

14. A person sells out of the 3 per cent, consols at 99 and invests in 
Exchequer bills, bearing interest at the rate of 2^d, a day per cent, 
when the bills are at a premium of U. 6<iL What effect has this on 
his income ? 

15. In the month of December last the number of paupers in a 
union was 336, the number of women being double that of the men, 
and the children being as many as the men and women together. 
If a man cost one-third more than a woman, and three children as 
much as a man and a woman together, and the whole cost for the 
month be £83 6s, ; how much is the daily cost of each man, woman, 
and child P 

16. A bankrupt owes £25,962 10*., what must his assets be worth 
in order that he may pay 7«. Hid* in the pound ; and how much will 
a creditor lose whom he owes £980 lOs, P 

17. A tradesman's annual losses during 5 years average 1| percent, 
on the capital with which he began, and at the end of the '6 years his 
effects are worth £2531 55., what capital did he begin with P 

18. If 90«. will pay 5 men for 12 days* work, how much will pay 32 
men for 24 days* work P 

19. What should the result be if the efficiency of the Becond set 
were half that of the first, and their day's work fiye-fonrths as long P 

20. Find the amount of £875 at the end of 15 months, at 4 per 
cent, per annum, compound interest, the interest accruing quarterly. 

21. What would be the amount of a salary of £95 per h-titiiitw^ sub- 
ject to a deduction of £2 7'. 6cl, per cent, per annum, for 1 year and 
25 days P 

22. Suppose 6948^ dollars were purchased at 48^. each, and that 
they were issued at ^ of a penny more than that rate j what would be 
the total cost of the dollars, the total amount for which they were 
issued, and the total gain upon the transaction P 

23. What will £100 69. Sd, amount to with compound interest for 
five years at 5 per cent, per annum, the interest being paid annually P 

24. If 939 men consume 351 quarters of wheat in 168 days, how 
many will consume 1404 quarters in 56 days f 



IflSOELLANEOUS QUESTIONS. *22i 

25. Silk sold af l^s, 6d, per yard gained £7 lOs, per cent., what did 
it cost per yard? 

26. Reduce 2 fnr. II yds. I ft. 9 in. to the decimal of a mile. 

27. A and B earn £1 ISf. 6d, in 7 days ; A and C earn £2 I8«. 4<f. 
in 10 days; B and G earn £3 99. 8<?. in II da3rs: find the separate 
daily wages of each. 

28. A owns *567 of an estate, and B the remainder ; express B's 
share as a vulgar fraction, and find its yalue if the whole estate be 
wortii £13,600., 

29. EindtW value of I -9^ tons, less 17*09375 cwts. at 6«. 3^. an 
ounce. 

30. Find the difference between | of £'7875 and 1*2 of II«. 6ld, 

31. If 1185 parts copper be added to 715 parts tin and 100 parts 
zinc, find the per centage of each metal in the compound. 

32. A can complete a job in 6 days, and B in 8 days ; A works at it 
2 days, how long will both be in finishing it if they work together ? 

33. Find the ^[ifferenoe in 7 years at simple interest between 
£925 at 5-825 per cent, and £2500 at 2}. 

34-.- A rectangular cistern, 9 feet long, 5 feet 4 inches wide, and 
2 feet 3 inches deep is filled with a* liquid that weighs 2520 pounds ; 
how deep must a rectangular cistern be which will hold 3850 pounds 
of the same liquid, its length being 8 feet, and its width 5 feet 
6 inches ? 

35. Beduce to prime factors and thence find G. 0. M. 35035^ 
41580, 24255. 

36. A man engages to ride 500 miles in 60 hours ; he rides 2 mUes 
in 1 1^ minutes, and stops an hour at the end of every 40 miles : how 
much time has he to spare ? 

37. BJLvide an estate so that A may get f of the whole, and B twice 
as much of the remainder as G. If in this way B gets 27 acres more 
than G : find the acreage of the whole estate. 

38. V70599 ili ; and ^2326203-125. 

39. If an article be sold at the rate of 17 lbs. for I^. 3^., of which 
2 cwt. 1 qr. 3 lbs. was bought for 15». ; find the gain per cent. 

40. Express 300 yards as the decimal of I furlong. If a path 3 
feet broad be put round a house 57 feet long and 37 feet wide, 
express the area of path as the decimal of an acre. 

41. A merchant has teas worth 4f. td, and Zs. 6d. per lb. respec- 
tively, which he mixes in the proportion of 3 lbs. of the former to 2 
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of the latter, and sells the mixture at 4«. 4d, per lb. ; wliat does he 
gain or lose per cent. ? 

42. The populations of 3 towns in the year 1841 were 15875, 
64575, -and 29185 ; and in the year 1851 the two former had increased 
respectively 4 and 8 per cent., and the latter had decreased 20 per 
cent. ; find the increase or decrease per cent, of the total population of 

the three towns. 

43. The breadth of a room is 14 feet ; the cost of. papering it at Is. 
per square yard is £4, and the cost of covering the floor with a carpet 
at 4s. 6d. per square yard is £5 12s. Find the length and height of 

the room. 

44. What must be the market value of 3 per cent, stock in order 
that, after deducting the income-tax of dd. in the £,it may yield 3j per 

cent, interest ? 

45. The cost price of a book is 12s. ed. If the expense of sale be 
9 per cent, upon this, and the profit 21 per cent, upon the same, what is 
the retail price ? 

46. From tiie following table : — 



Railway Pasiengers Great Brlt9in 


Franca 


Prussia 


1st Class 


4743213 


2124917 


307492 


2nd Class 


10291749 


6172429 


1292476 


3rd Class 


21409217 


15473551 


2374237 



find the proportion per cent which the whole number of 1st class pas- 
sengers bears to the whole number of 2nd and 3rd class passengers. 

47. The rate of a clock is '075 per cent too fost How much will 
the clock gain in the week ? 

43 A man rents a hons^at £142 a-year, payable half yearly ; if he 
sub-lets at £160 a-year, payal>l© quarterly, and money be worth 4 per 
cent., find his gain in 3 years. 

49. A tradesman marks his goods at a gain of 12 per cent., bat 
he allows a discount of £1 6$. 3^. on payment qf an aooount for 
20 guineas ; find his actual gain per cent. 

50. Add togetlier *06 + ^09 + ^'125 and express the Bum as a 
vulgar fraction of '36. 
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51. Extract the square root of 531441 and of 32 j. 

52. If the 3 J per cents., paying half-yearly dividends on Ist .October 
and 1st April, are 106 on Ist August, what should be the price of the 
3 per cents, same day which pay dividends on 1st Joly and 1st Jasnary ? 

53. Find (by Practice) the premium on i?126,315 at 8». Sd. per cent. 

54. A person's annual expenditure from the year 1833 to the year 
1S53 inclusive is £293 178. Aid. ; he finds that in 1833 he spent £283 
lis. 10(f., and in 1854, £365 145. \d. What was the average annual 
expenditure from 1834 to 1854 inclusive ? 

55. Find the discount on £126 13^. 4d due 8 months hence at 4 per 
cent, simple interest. What would be the amonnt of the error m this 
case if interest were taken instead of discount, and in whose favour 
would the error be ? 

56. Find the amonnt of £13333 5«. 8dl for 4 years at 5 per cent 
compound interest 

67. Find the present worth of .E2i57 I2c^ due 9 months hence at 3 J 
per cent. ; also of same sum at same rate due 292 days heiice. 

58. The population of Greatt Britain in the yeav 1861 was 21121967 
njid the increase during the previous half oentury had been 93*5 per 
cent. What was the population in 1801 P 

59. A train startif with it^ f nill complement of passengers. At the 
first station it drops \ of these and takes in 96 more ; at the next it 
drops ^ of the new total and takes in 12 more ; on reaching the third 
station there are 248 left. What number started ? 

•4^45 

60. Eroduce r— x to a vulgar fraction. 

3-4255d ^ 

61. In what proportion must wines worth 155. , 20«., 26*., and 30*. per 
gallon be mixed so as to give a profit of 14^ per cent, on the cost 
when sold for g4s. a gallon P 

62. Find the side of a square garden which contains 4 roods 1 pole 
29 yards 6| feet. 

63. Find the value of -05 of -66 of a mile. 

64. A merchant buys 15 dozen of port at 82$. per dozen, and 60 
dozen more at 50<. per dozen ; he mixes them and sells the mixture at 
705. per dozen ; what profit per cent, does he realize on his original 
outlay P 

65. Extract the cube root of 946966168. 

66. There are 58 insolvents, 3 of whom paid 205. in the pound; 
11, 125. 6<f. ; 19, 75. \\d. ; 17, 35. ^d. \ 2, l5. 6rf. ; the rest nothing. 
What was the average dividend ? 
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67. If coffee worth 2a. 9d,, 3s, 2^(1, and 2s, A^d. per lb., be mixed ix 
equal quantities, and the mixture sold at £16 9s» per cwt, what is the 
gain or loss per cent ? 

68. If oranges be bonght at the rate of 20 for a shilling, how many 
should be sold for £l Ss. to gain 40 per cent. ? 

69. The number of persons employed in the railways are, re- 
spectively : — 



Year 


• 

Englaad 


Scotlimd 


Ireland 


1852 
1853 


55331 
66267 


Miles 


8271 
8979 


Milei 


3999 
5163 


Milet 


5433*9 
7544-2 


961-4 
977-9 


680-4 
786-9 



Hence find the average number of men per mile employed on railways 
in the whole United Kingdom, (1) in 1852, (2) 1853. 

70. The price pf the 3 per cents, and the market value of railway 
stock paying 5;^ per cent being respectively 92| and 99^ compare the 
rates of interest which investments in those stocks would give. 

71. The rate of a clock is '0625 too fast ; how much ^ould it gain 
in a week ? 

72. The populations of 3 towns in 1841 were 20565, 53415 and 
30125, and in 1851 the two former increased respectively, 8 and 12 per 
cent, and the latter decreased 40 per cent ; find the increase or de- 
crease per cent of the total population of the 3 towns. 

73. Find what will be the rate of interest in order that the discount 
on £1936 188, at the end of 3 years may be £207 lOs, 6d. 

74. If 48 pioneers in 5 days of 12j hours dig a trench 139*75 yaids 
long, 4^ yards wide, and 2 J yards deep ; how many hours per day must 
90 pioneers work, during 84 days, to dig a trench 4910j^ yards long, 
4| yards wide, and S| yards deep ? 

75. If by selling goods for £272 I lose 15 per cent., how mndh per 
cent, should I have lost or gained had I sold for 320 guineas? 

76. If a man, his wife, and child consume 36 pounds of bread in 9 
days, when bread is at 6d, the four pound loaf, how much bread a 
day would fi family consisting of a man and wife and three children 
have to restrict each member to so as not to exceed the same rate of 
expenditure when the four pound loaf cost 6d, ? In each case assume 
that the rate of consumption of a man, woman, and child are as 4, 3, 
and 2. 

77. Find the cube root of 84*9. 
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78. If :S533 Gs. Sd. be taken as payment of £560 due 2 years hesce 
calculate the rate of discount. 

79. It appeared from a daily paper that the annual expenses of the 
Suez Canal might be estimated at about 17,800,000 francs, ezclusiye 
of 10,000,000 of francs needed for the payment of the interest on the 
shares. Assuming that all the receipts oyer and above the sum of 
these amounts are to be divided as profits among the shareholders^ the 
founders and the Egyptian Government, the holder of shares taking 
70 per cent, and each of the latter parties 15 per cent., what must the 
yearly receipts be in order that an English holder of ^0 shares out of 
the 400,000 representing the whole stock, may receive £73 lOs, as his 
proportion of the profits P (£1 » 25 francs). 

80. The specific gravities or relative weight of proof -i^irit and 
water may be taken as 923 and 1000, disregarding temperature* 
From a gallon jar filled with proof -spirit a certain quantity is draws, 
off and water added till the vessel is again full. The mixture is theu 
found to have a specific gravity of 992. ' How much spirit has been 
abstracted? 

81. What is the length of the side of a square whose area is equal 
to a rectangle of 513 yards 1 foot 11 inches x 1628 yards feet II 
inches ? 

82. Reduce to a simple fraction $ x 1*16 + 2*156 x f}. 

83. If A. do } of a piece of work in 4 hours, and B. do } of the 
remainder in 1 hour, and C. finish it in 20 minutes: in what time will 
they do it all working together? 

84. If two clocks, one of which gains 2 minutes and the other 
loses 4 minutes a day, be set at noon, what hour will the seconft indi- 
cate when the first indicates noon 12 days afterwards ? 

85. The imperial gallon contains 277*27 cubic inches, and a cubic 
foot of water weighs 62*42 lbs. r*find the weight of a pint of water 
correctly to two places of decimals. 

86. Extract the cube root of 731189187729. 

87. Multiply by the method of duodecimals 2 feet 10 inches 11 parte 
by 3 feet 7 inches 5 parts ; and the product by 1 foot 10 inches. 

88. Express the result of the last question in cubic feet, cubic inches, 
and fraction of a cubic inch. 

89. A sum of £3000 is to be divided between 20 men, 64 women, 
and 96 children : if each man's share is to be equal to the shares of two 
women, and if the 64 women are to have twice as much as the 96 chil* 
dren, how much will the several individuals receive ? 

90. When a vulgar fraction is reduced to a decimal, in what cases 
will the decimal terminate? 9 1. In what cases will it recur? 

9S. What is the limit in the number of figures in the penod ? 
98. Divide £177 7«. O^d, among four persons, m the proportion of 
the fractions^, :},}, }. 

94. Divide 4*03 by -1407. ^ ^ 
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95. What is discount? If the discount on £667 be £34 14*. 3?A, 
simple interest being reckoned at 4j per cent per annum, "«»hen ia the 
sum due ? 

96. A. barters sugar with B. for flour which is worth 2«. 3d, per 
stone, but uses a false stone weight of 13 J lbs. (instead of 14 lbs.), what 
value should B. set on his flour that the exchange may be fair? 

97. A grocer sold 1 lb. of tea and 3 lbs., of sugar for 6«., but if the tea 
rose 10 per cent and the sugar 50 per c^t they would have cost7«. 
What was the price per lb. of each ? * 

98. The populations of three towns, in the year 1841, were 20325, 
42405, and 1423 ; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent. } find the average population of the three towns 

in 1851. 

99. II goods which were bought at £2 Ss, lOd, per cwt. be sold at 

£2 14». Id, what is the gain per cent ? 

100. A number of men were arranged into a hollow square 4 deep. 
In the outer rank there "were 50 in the face of the square, and in the 
inner rank 44. How many men were there in all ? 

101. A grocer buys 3 cwts. of sugar at 5(f. per lb., and Tcwts- at 
6ii : he sells 5 J cwts. at 6 JJ. per lb. ; at what rate per lb. must he seU 
the remainder in Order to make 1 5 per cent, on his outlay ? 

102. A person sells out of the 3 per cents, at 98, and invests his 
money in railway 5 per cent, stock at par ; find how much per cent 
hia income is increased. • 

103. The present prices of the 3 per cent, consols and Midland 
RaUway stock, paying 5i per cent, are respectively 95| and 108j. 
Compare the rates of interest which investments in these stocks would 

give. , ,. f 

104. A person buys coffee at £5 12*. Qd. per cwt. and chicory at 

£% 58, 5i., and mixes thfim in the proportion of two of chicory to five of 
coffee. He retails the mixture at Is. 3d per lb. What is hia gain per 

eent? , « i.. _^i 

106. By selling tea at 6*, 4d, per lb. a grocer clears f of his ortiay : 

lie raises th« price to 6». fid, per lb. : what does he dear per cent upon 

hia outlay at the latter price ? 

105. (a). Three silver candlesticks, weigliing in all 36 oft, ©«* 
£18, the aUver being valued at £12 and the workmanship a(t ie; 
what should 6 candleeticks coat, each of which weighs 24 08., and «» 
woikaamabip dxargpd for at twice the rate per ounce T 
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106. A and B enter Into partnership. A puts in £2100 stock, B 
puts in j£l500 stocK ; foar months after C enters the partnership with 
a capital of £2700. At the jear's end the profits are found to be 10 
per cent on the whole capital invested : how much of the profits should 
each receive ? 

107. What is the difference between interest ai^d disconnt ? If a 
person buys 325 cows for £5000, payable 12 months hence, and sells 
them immediately at £15 a head: find how much he gains by the 
transaction, reckoning money value for 5 per cent, per annmn. 

108. Two clocks strike 9 together on TtMsday momiBg; and on 
Wednesday morning one is 10 minutes to 11 when the otber strikes 
11 : how many minutes must the slow one be pot on so that they may 
both strike nine together on the same evening ? 

109b A person invests £5490 in the 3 per cents, at 91 ; he sells oat 
£200 stock when they have risen to 93^, and the remainder when they 
have fallen to 85. How much does he gain, or lose, by the transaction ? 
If he^ invests the produce in the 4^ per cents, at 102, what will be the 
difference in his income ? 

110. A person bought goods on the continent; the cost of freight 
and inssrance was 15 per cent, and that of duty 10 per cent on the 
original outlay ; he was obliged to sell them at a loss of 6 per cent ; 
but if he had made £3 more of them he would have gained 1 per cent: 
what was the original outlay ? 

111. The exchange at Paris upon London is at&e rate of 25 francs 
70 centunes for £l sterling, and the exchange at Milan upon Paris is 
at the rate of 42 Austrian lire for 20 francs : find how many Austrian 
lire should be paid at Milan for a £20 note. 

112. A ship carries 5 chronometers, and estimates Greenwich time 
by the mean time of the five. Two of them lose, respectively, 39" in 
35 .days and 4*3" in 6 days; the others gain, respectively, b" a week, 
1*3" a day, and 23" in 14 days. By how much will the estimated time 
be in error after a cruise of 176 days ? 

113. After a certain number of men had been employed on a piece 
of work 24 days, and had half finished it, 16 men more were put on, 
by which the remaining half was completed in 16 days. How many 
were employed at first ? 

Ex. A person who has £3300 in the 3 per cents, sells out at 88, and 
invests in Exchequer Bills, which pay 2^. per cent, per daj when 
the premium is 7«. 6i.: find the alteration in his income. 

£3300 X 3-»- 100 a£99 first income. 

Then 100| : 88 : :£99 first income : £110 second income, 

£3 X 240 : 2J^. X 865. 

/.£U0-£99»£ll increase. Ans. 
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114. Find the interest on £1376 11*. 3<?. at 4} per cent., lent on the 
6th April, and repaid on the 29th of Angnst, the former day beings 
excluded and the latter included. 

115. A society subscribes £45 18$. 9d, to a charity; each member 
pays as many peno^ ar there are members in the society ; find the 
number of membe:A3. 

116. If 10 men can mow 126 acres in 12 days of 9^ hours each, how 
many can be mown by 45 men in 11 days of 8f hours each ? 

117. What is the difference between the interest and discount oik 
£350 for 3 years at 4 per cent. P 

118. "Find the amount of £7000 in 4 years, at 5 per cent, per annnm^ 
compound interest. 

119. Two persons have each a capital of £12,000 : the one fliyests it 
in the 3 per cent, consols at 90f , the other in railway shares paying^ 
5 per cent, at 103} : find by how much the income of the one exceeds 
that of the other. 

120. The expense attending the production of a book the retail 
price of which is 7«. 6^. is 2$. i^d. per copy. The publisher allows 
the bookseller 25 per cent, on the retail price, and gives 13 copies to 
the dozen ; 3900 copies are printed and sold ; the author is to have 
half the profits ; how muoh will he receive ? 

121. In what time will the interest on £75 128. 6d, equal the interest 
on £15 2*. 6d. for 105 days at any rate of interest ? 

122. Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur, and 15 of charcoal ; in France of 77 of nitre, 9 of 
sulphur, and 14 of charcoal : if ^ ton of each be mixed, what weight 
of nitre, sulphur, and charcoal will th^!re be in the compound? 

123. By a reduction of the interest on Exchequer Bills from 2^. 
to l^d. per cent, per day a person loses at the rate of £152 7a, 92f. per 
annum, what amount of Exchequer Bills does he hold ? 

124. How many yards of matting, 4'§ feet broad, will cover a floor 
that is 27'^ feet long and 20*1 6 feet broad P 

125. If ^ of 3J of 7| of f of 36 lbs. of sugar cost 125. 6}<?., how 
much will 17 tons 17 cwt. cost ? 

126. Convert 44 lbs. 11 oz. 11 dwts. 16 grs. troy into avoirdu^is 
weight, o^e pound avoirdupois being to one pound troy as 175 to 144. 

127. I^a coach travelling 9 miles an hour occupies 4 hours more 
than a railway train in a journey of 69 miles, what is the proportion 
between the rates of the coach and the train P 

128. If A invests £33,075 in the purchase of 3 per cents, at 87 J, and 
B invests the same sum in the purchase of 4 per cents, at 94^, what 
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will be the difference in iheir nefc inoomes after deduot^g income-tax 
at I6d, in the pound ? 

129. What is the value of one pound ayoirdupoifl in troy weight ? 

130. Find the fractions equivalent to -2^, -83^6, and -46027397. 

131. If oranges be bought at the rate of 20 for a shilling, how 
manj should be sold for £2 8«. i^ gain 40 per cent, on the outlay P 

132. A can reap a field in 6 days and B in 6 days working 11 
hours a day. In what time could A and B together reap it working 
10 hours a day P 

133. Bailway stock is sold for 108, and with the proceeds the go- 
vernment stock bought at 91| ; after a time the government stock is 
sold at 95| and the original stock repurchased at 109^ leaving a profit 
of £109 on the transaction : find the amount of stock sold. 

134. What wiU be the oost of painting the walls of a room at Is. 7d, 
per square yard, the length being 19 feet lOj^ inches, the breadth 16 
feet If inches, and the height 10 feet 3 inches P Solve by deoimalB. 

135. How much will £3500 amount to in 4 years at 4^ per cent, 
compound interest P 

136. At what ra^ per cent. wiU £1303 6s. Sd. amount to £1884 ISs. 
1 1^. in 7 years at simple interest. 

137. If I buy 14 oxen for £157 5s. 10<?. and seU 6 of them at £7 4«. 
each, for what must the remainder be sold that I may g^ain 4 per cent. 
on the whole P 

138. Explain the difference between interest and discount, and find 
the present worth of £1215 due 4 years hence at 5f per cent. 

139. If If of ^ofl}ofatonisworth£l 10«., what is the value of 
f ofitP 

140. V^HJ- 1*1- ^•51478848. 

142. One horse gives 5 strides while another is giving 4, but the 
latter horse's is to the former's as 6 to 7 ; which is the faster, and how 
much would he gain in a distance of 4 miles P 

143. The net rental of an estate, after deducting 7d. in the pound 
for income-tax and 5 per cent, on the remainder for expenses of col- 
lecting, is £959 Zs. Sd, ; find the gross rental P 

144. Eind the compound interest on £364 for 3 years at 3^ per cent, 

145. A person sells £7500 3 per cent, consols at 90f and invests it 
in railway shares paying 5 per cent, at 104f ; find how his income is 
affected, and the gain or loss per cent. 

146. If by selling an article at 6s. 6d. I gain | of my outlay, what 
would I have gained per cent, if I sold it at 6«. Od. f 

147. What sum of money wiU produce as much interest in 3^ years 
as £210 Zs. in 5 years 5 months F 
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148. The price of consols is 88f , how many railway shares, the 
market price of which is £8 15*., can be purchased with £1000 consols ? 

149. The rates of the express and mail trains on a railway are 40 
and 28 miles per hour respectively ; what time is saved by taking 
the faster train for a journey of 192 miles P 

150. Pefine-discoixnt. If the discount on a bill of £226 2«. 8^., due at 
the end of a year and a half, be £12 1 6«., what is the rate of iiLterest ? 

151. If I lay out £1911 im S per cent, consols at 79^, at what price 
must I sell out, to gain £150, paying ^ per cent, commisoon on each 
trausaoliLon ? 

152. Extract the square root of 13104400. 

153. Extmot the cube root of 586376253. 

154. Redufio f of I7s. 6d, to the dechuil of a gpunea. 

ids. A person invests £5617 10«. in the 3 per cents, at 93(. 
He sells out wh«n they havQ faUen to 91f , and iavests the proceeds 
in Russian 5 per cents, at 98. What is the difference in his income 
under the two investments ? Brokerage is to be reckoned at ^ per 
cent, on all the stock sold or bought. 

156. A railway cutting is 38 feet wide at bottom, and 74 feet at top, 
85 feet deep, and | of a mile long : how many solid yards of earth 
were removed? 

157. A traveller sets out to walk from A to B, at the rate of 
4 miles an hour. Onahour later another traveller sets out from B 
towards A at 3} miles an hour : when they meet the first has walked 
6 miles more than the second. Find th& distance from A to B. 

158. How much wiii £500 amount to in 3 years, at 4^ per cent., 
compound interest ? 

159. It is required to divide the number 34 into two parts such 
that the difference between the greater and 18 shall be the difference 
between 18 and the less in the ratio of 2 td 3. 

160. A man rows 10 miles in 2^ hours against the stream, the rate 
of which is 3 miles an hour : .how long will he be in rowing 5 miles 
with the stream ? * 

161. A ship 40 miles from shore springs a leak which admits of 3| 
tons of water in 12 minutes ; 60 tons would be sufftcient to sink her, 
but the ship's pumps can throw out 12 tons of water in an hour. Find 
her average rate of sailing that she may reach the shore just as she is 
beginning to sink. 

162. A tradesman's stock iis Valued at £8975 at the beginning of a 
year, during which he sells goods to the amount of £5023 ; 7} per 
cent, of his receipts go for wages, and he expends £3782 in ihn 
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pnrcliace of goods, and pays £75 shop-rent ; at the end of the yeai 
his stock is value for £8763 ; how much does he gain or lose ? 

163. ▲ solar day being 24 solar hoars, a sidereal day is 23 hoars, 
56 minateSy 4 seconds -j^. A sidereal day being now divided into 24 
sidereal hoars, find the namber of sidereal hoarB» minutes, and seoondi? 
in a solar day. 

164. What must be the market value of 4 per ceoit. stook, in oarder 
that, after deducting the income-tax of lOd, in the pound, it may 

yield 4 J per cent, interest ? 

165. Find the cost of laying with gold a table 6*42857l4 yards 
long and 1*78 yards wide, at 25«* the square inch. 

166. If 24 pioneers in 2} days of 12^ hours long can dig a trench 
139*75 yards long, 4| yards wide, and 3^ yards deep : how many 
hours per day must 180 pioneers work during 21 days in order to dig 
a trench 491 0-j^ yards long, 4{ yards wide, and 3^ yards deep ? 

167- Borrowed £220 at 5 per cent., and 12 months after £340 at 
4 per cent. : when paid it took £607 ISs, to discharge them both : 
how long had these sums been kept ? 

168. A had 12 pipes of wine which he sold to B at 4-} per cent, 
profit, B sold them to C for £40 12*. iwofit, C sold them to D for 
£605 ISs^ who cleared 6 per cent. : what did A give a gallon for the 
wine? 

169. Bought a quantity of goods for £375, and 3 months after sold 
them for £412 10«., how much per cent, per annum was the gain P 

170. The coateat of a cistern is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difference of 
two sqsares whose sides are 1^ and If feet. Find its depth. 

171. How much paper, J yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by 3 feet ? 

172. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons burthen ? 

173. Express a degree, 69^^ ^i^^s ^ French metres, given that 
32 metres are equal to 35 yards. 

174. What is the present value of a bill of £151 17«. 6^. due at the 
end of 4 years, at 5-| per cent, per annum ? 

175. If the Sd, loaf weighs 48 oz. when wheat is 52*. per quarter, 
what would be the price of wheat, when the 6d. loaf weighs 32 oz. 
Sdrs. ? 

176. Rnd exactly the square root of 104052051^. 
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177. Find the cube root of 362045367-981. 

178. Multiply by the method of duodeoimals 3 feet 2 inoheB 5 parts 
by 1 foot 4 inohes 7 parts, and the product by 4 feet 8 inches. ^ 

179. Transform the result of the above into cubic feet^ cubic inches, 
and the fraction of a cubic inch. 

180. A cistern has two pipes, one of which fiUs it in 30 minutes, 
the other in 40 minutes : it also has a discharge pip®> which empties 
it in 20 minutes. In what time will the dstem be filled, if all the 
pipes are set going ? 

181. Beduoe to a decimal correct to 7 places. 



L + J— + — i— + &c., &c 
1.2 ^ 1.2.3 ^ 1.2.3.4 ^ ' 



182. In Beaumer's thermometer the freezing point is zero, and the 
boiling point 80^. In the common thermometer (Fahrenheit's), the 
freezing point is 32°, and the boiling point 212*. What does Beaumer's 
mark, when Fahrenheit's marks 62% 10% and — 18"* respeotiYely ? 

183. A person converts £27,851 17«. 3^. into 8 per cent stock at 
78|, and invests the same sum in a 3|per cent, stock at 95^ : he sella 
out when the former has risen -^ per cent, and the latter has fallen 
^ per cent. How much has he gained ? 

184. A cistern contains 600 gallons. Its external dimensions are 
7 ft. in leng^, 2 ft. 11 in. width, and 2 ft. 6 in. depth : if the thickness 
of the sides be 1^ in., find the thickness of the bottom. (6^ gallonB 
= 1 c. foot.) 

185. Two trains start from opposite stations. The faster from A 
would reach B in 2 hours; had the slow one kept time they would 
have met at f the whole distance from B, but owing to an aooident to 
it they met at i the whole distance from B ; how much was the alow 
train late on reaching A ? 

186. If 25 thalers are equal to 3 francs, 5 scudi equal to 27 francs, 
135 gulden equal to 62 scudi, 10 gulden equal to £1, how many 
thalers in £3 P 



Passengers. 


Great Britain. 


Eranoe. 


Prassia. 


1st Glass 


4,743,213 


2,124,917 


307,492 


2nd Class 


10,291,749 


6,172,4^9 


1,292,476 


3rd Glass 


21,409,217 


15,473,555 


2,374,237 



187. From the above table, find the proportion per cent, that the 
whole number of passengers in Prussia bears to the whole number of 
second-class passengers. 



— 
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t88. Multiply by the method of daodeoimals 8 feet 5 incites by 6 
feet 7 inohes 11 parts, and express the result in square inches and the 
fraction^ of a square ineh. 

189. If 24 pioneers in 2 days of 12 hrs. each, can dig a trench 140 
yds. long, 4 yds. broad, and 2 yds. deep, in how many days of 9 hrs. 
each, will 180 pioneers dig a trench 480 yds. long, 4 broad, and 3 deep? 

190. In a class of 21 children, there are 7 boys and 14 girls. The 
ages of the boya.are : 3 boys are 8 yrs., 2 are 11, and 2 are 12. The 
girls' ages are: 4 of them 9 yrs., 2 are 10^ 4 are 13, and 4 are the 
average age of the boys. Find the average age of the whole class. 

191. A person transfers £300 stock, 3 per cent consols at 99, to Ex- 
chequer bills, paying 2^. per cent, per day at a premium of Ts, 4^. 
Find the alteration in his income. 

192. A person goes to France with 33 sovereigns, ^ a sovereign, and 
7 florins : he spends 577 francs 60 centimes : how many florins has he 
remaining, supposing the exchange to<be 26 francs 25 centimes for £1 ? 

193. The cost of carpeting a room, twice as long as it is broad, at Ss, 
a square yard, amounted to £6 28. 6d. : and the painting of the walls at 
9d. a square yard amounted £2 12^. 6d. Find the height of the room. 

194. What would be the cost of papering a room 18 feet, 8} inches 
long, 16 ft. 3f in. broad, and 10 ft. Z^ inches high, at i^d. per square 
yard ? S(^e by decimals. 

195. Extract the cube root of 1194389981 ; and of 35J^. 

196. A person invests in the 4 per cents., and receives 5 per cent, 
interest for his money : required the price of the stock. 

197. If 25 thalers = 93 francs : 135 gtilden= 62 scudi : 10 gulden 
= £1 : £3 = 20 thalers : find the number of francs in 5 scudi. 

198. Subtract 5 florins 3 cents. 5 mils from 9 florins 6 cents. What 
fraction of £4 13^. 6d. is the remainder P 

199. Multiply by the method of duodecimals 3 feet 7 inches by 
4 feet 9 inches 11 parts ; and show what the product will become 
when reduced to square inches and the fraction of a square inch. 

20Q. The average number of people passing a certain point between 
the hours of 8 A.U. and 10 p.h. is 105 per minute : and between 10 f.ic. 
and 8 a.m. the number is 14 per minute. Find how many pass in a year. 

201. From the table given in preceding page, find the proportion pei 
cent, which the whole number of 1st and 2nd class passengers bears 
to the whole number of 3rd class passengers. 

202. Bequired the length of the edge of a cube, whose content is 
22,214 yards 10 feet 64 inches. 

203. At what price must the 3^ per cents, be in order that they ma^^ 
give the same income as an investment in the 3 per cents, at 72 P 

204. A certain sum, if invested in the 3 per cents., would give an 
annual income of £105, and if invested in railway shares at par. 
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paying 5 J per cent., would yield jBl77.6s. 4Jfif. Find tlie sum and the 
j)rice Qf consols. 

205. The distance between two towns, A and B, is 57^ miles, and 
the fare by railway 11«. : the. distance between two other towns, 
C and D, is 20J miles, and the fare 25. How much must be added to 
the fare per mile between A and B to make it exactly doublo tlie fare 
between C and D ? 

206. The capital of a railway company is £11,400,000. Besides 
this thore is £3,420^000 preference shares paying 5^ per cent., and 
£2,800,000 debentures, paying on an average 4^ per cent, per annum. 
The half-yearly receipts are £720,000, and the current expenses are 
59 per cent, of the receipts : find the rate per cent, for the shareholders 
half-yearly, laying aside £1200. 

207. How many yards of carpet } of a yard wide will cover a room 
26 ft. long and 16 ft. broad ? find its cost at 4«. 6d. per yard. 

208. Find the value of the series 1 + - + — - + + &c., as 

1 1X1 1X2X3 

far as six jdaces of d^cimials. 

209. Beduce 1'876 of a day to seocmdtf; bring 3" to decimal of a 
week ; and 3 pints to the decimal of a quarter. 

210. Required the present worth of £2369 5s. for ^ of a year at 6 per 

cent, per annum, and find value of V^-*-V^ + V^—V^ . 

211. Find the price of 10740 cubic feet of gas, at 4«. 2d. per 1000 
cubic feet ; also of 5 tons 3 qrs. 17 lbs. at £7 3s. 4^. per ton. 

212. A person has £3000 in the 3 per cents. : he sells out at 99 per 
cent, and invests in Exchequer bills at 2^d. per cent, per day when 
the prepiium is 78. 6d. ; what is the effect on his income ? 

213. Extract the cube root of 428661064. 

214. Multiply by the method of duodecimals 4 feet 5 inches by 

2 feet 7 inches 11 parts; express the result in square inches and 
fraction of a square inch. 

215. A person goes to France with 33 sovereigns, 1^ sovereign, 
7 fiorins. He spends 577 francs 20 centimes : how many florins does 
he bring home, the exchange being 26 francs 25 centimes to the pound ? 

216. If 240 pioneetB in 2 days of 4 hrs. each, dig a trench 140 yds. 
long, 4 yds. deep, and 2 yds* wide, in how many days of 12 hrs. each 
should 980 pioneers dig a trench 1000 yds. long, 4 yds. deep, and 

3 yds* wide. 

217. What is meant by a circulating decimal; and how is it 
known whether a vulgar fraction will give a terminate decimel ? 

218. Find the value oi: (-53 -J- -02616) -f- •3567§. 

219. What interest per cent, per annum has a person for his money 
who buys in the 4 per cents, at 95| ? 
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220. Knd tlie amount, at compound interest, of £2500 payable 
quarterly for 2 yrs. at 4 per cent. 

221. Pure gold is £3 17*. lO^rf. per ounce— gold coin is compounded 
of -22 parts pure gold and 2 parts alloy ; the alloy being worth l^d. 
per oz., what is the value of alloy in £;iOO ? 

222. A person sold at 104-| ; he invests in 3 per cent, consols at 93 ; 
after gettiAg a half year's dividend he sells at 93f , his whole gain 
being £168 155. ; how much railway stock did he sell ? 

223. A bankrupt whose assets were £70 lOs. paid 3Je?. in tho 
pound to his creditors ; by how much were they losers P 

224. If 1200 passengers travelling on an average of 30 miles each 
give a weekly return to a railway company of £1600, how many will 
give a yearly return of £286,000, travelling 25 miles each, if the fares 
be ijeduced by one-fourth ? 

225. A can do a piece of work in 6 days of 8 hours each, B in 6 
days of 10 hours each, and G. in 12 days of 6 hours ; how many hours 
can they do twice as much work all working together ? 

226. Two trains 92 and 84 feet long nespectivdy^ when moving with 
uniform velocities on parallel rails in opposite directions pass each 
other in 1^ seconds, but when they move in the same direction the 
faster passes the other in 5 seconds ; find their rates of i^eed. 

227. A person who owes £100 pays £25 both for i«incipal and 
interest yearly ; how much is due at the end of 3^ years at 5 per cent. ? 

LXIV. 

Averages and Per-centages, {Time^ 2Aot<r«.) 

1. Find the average of 13JJ, 21, 7f, -0023, S-J, 0, 106^, and 51-^ : 
express the fractional part decimally. 

2. If by selling wine at 15*. per gallon I lose 6 per cent., at what 
price must I sell it to gain 17^ per cent. ? 

3. Of 32 selected candidates £or the East Indian Civil Service in 
1859, 3 were, above 20 years of age when they went to India, 4 above 
21, 12 above 22 and 23 respectively, and 1 above 24. From these 
data, find what is the average age at which the men went to India. 

4. A merchant has teas worth 4«. Qd. and 3s. 6<f. per lb. respectively, 
which he mixes in the proportion of 3 lbs. of the former to 2 of the 
latter, and sells the mixture at 4*. 4^. per lb. : what does he gain or 
lose per cent. ? 

5. Between the years 1841 and 1851 the population of England 
increased 14*2 per cent. In the latter year it was 21121290. What 
was it in the former year ? 

6. A person invests £5460 in the 3 per cents, at 91, he sells out 
2000 stock when they have risen to 93^, and the remainder when they 
have fallen to 85 : he then invests the produce in the 4^ per cents, at 
102. What is the difl'erence in his income ? 

7. What must be the market value of 6 per cent, stock, in order thai 
after deducting the income-tax of \M» in the pound, it my yield 6] 
per cent, interest. 

8. Beduce ^li|? of 11-i of -29 of -lit to a vulgar fraction. 
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Then QuetHons were also given at OompetUive Exammationg, 

(Time 2 Jiours,) 

LXV. 

1. When a 3^ per cent stock is at 93, find what price a 4} per eent. 
stock mnst bear, that an investment may be made with equal adyantagc 
in either stock. 

2. A person sells Midland Stock paying 6^ per cent at 128^, and 
invests in Great Western stock paying 3 per cent, at 72^. By how 
much per cent will the interest of his investment be altered ? 

3. A person invests :£5000 in the new 6 per cent Turkish loan, 
issued at 68 per cent, at 2^ premium. How much stock will he have, 
and what rate of interest will the investment giye ? 

4. What must be the market value of 3 per cent stock, in order 
that, after deducting an income-tax of lOd, in the pound, it may yield 
3 j^ per cent, interest ? 

5. What is meant by the par of exchange between two countries ? 
When is the exchange said to be against a country? Explain briefly 
why the course of exchange between two countries varies^ 

6. K £3a^20 thalers; 25 thalers—93 francs; 27 francs « 5 scudi; 
and 62 scudi ob 136 gulden : how many gulden =:£t ? 

7. A trader in London owes a debt of 1000 pistoles to one in Cadiz : 
find what he gains by sending it to him through France, the exchangea 
being £l»25*4 francs ; 19 francs =1 Spanish pistole ; 4 Spanish pis- 
toles =^£3. 

8. A person in London owes another in St Petersburg 920 roubles* 
which must be remitted tlucough Paris. He pays the requisite sum to 
his broker, at a time when the exchange between London and Paris is 
25*15 francs for £1, and between Paris and St. Petersburg 1*2 francs 
for 1 rouble. The remittance is delayed until the rates are 25*35 francs 
for £l, and 1*15 fhincs for 1 rouble. What does the broker gain or 
lose by the delay ? 

9. An event occurred on 30th January, in the last century, within 
14 years of the end of it ; find the year, the day of the week having 
been Sunday I 

10. A and B set out together from the same place and travel in tbe 
same direction ; after A, who goes uniformly 18 nules a day, travels 
9 days, he turns back and goes as far as B has gone in those 9 days ; 
he turns again and pursuing hi^ journey overtakes B in 22^ days from 
they first set out, at what rate did B travel? 
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TftefilhwiMg 15 Qvestioiu were proposed to Candidaiee who had already 
paeeed a Test ExamituUion, {Time 3 hottrs,) 



JjXYI. 

1 . If a steamer makes the passage from New York to Liverpool (sa^r 
2,760 miles) in 9 days 14 hours, and a train goes from London to Edin- 
burgh (say 405 miles) in 18 hoars : compare the rates of the steamer 
and the train. 

2. Find the square root exactly of 2515}|f. 

3. Extraet the cube root of 5*78 to three places of decimals. 

4. Multiply by the method of duodecimals 3 fe^ 1 inch 11 parts by 
2 feet 6 inches 7 parts, and the product by 1 feet 7 inches. 

5. Express the result of the last question in cubic feet, cubic inches, 
and a fraction of a cubic inch. 

6. Divide 4-Od by -UOJ. 

7. Find the average of 21}, 73}, 0, 3*065, 82, 17^ 5^, 9^ : express 
the fractional part decimally. 

8. A person sells as many 3 per cent consols at 98f as produce 
£2000, and invests this sum in railway stock, paying 4^ per cent at 
93f. How is his income affected? 

9. A person buys coffee at £5 12«. 6d, per cwt., and chicory at 
£2 5a. 5dL per cwt. and mixes them in the proportion of 2 of chicory 
to 5 of coffee. He retuls the mixture at Is, 3d. per lb. What is his 
gain per cent? 

10. Find the true discount on £512 IBs, Sd,, due 52 days hence, at 
2|i/. per cent a day. 

1 1. If 5 men can perform a piece of work in 12 days of 10 hours each, 
bow many men will perform a piece of work four times as large in a 
fifth part of the time, if they work the same number of hours in the 
day, supposing that 2 of the second set can do as much work in an hour 
as three of the first set 

12. A canal 10 miles long is 8 yards wide at the top, 6 yards wide 
at the bottom, and 5 feet deep. How soon would the excavation of it 
be completed by 800 men, each removing on an average 15 cubic yards 
jer day f 

13. The rate of a dock is *0375 per cent too fast. How much will 
the clock gain in a week ? ' 

14. A vessel whose speed was 9^ miles per hour started at 8 o'clock 
to go a distance of 74 miles. A second vessel, whose speed was to that 
of the firat as 8 to 5, starting from the same place, arrived 5 minutes 
before tHe first When did the second vessel start? 
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15. At a siege it was found that a certain length of trench could be 
dog by the soldiers and navvies in 4 days, bnt that when only half 
the navvies were present, it required 7 days to dig the same length 
of trench. What proportion of the work was done by the soldiers? 

Lxvn. 

London University, 

1. Find the least number divisible bj all the nombers from 1 to 12. 

2. Simplify the expression : 

• 4^-3i4- 5^ _ 113-5^, 

7i-4j+iiA nf+5A 

3. Extract the square roots of 443556; *00000044S9 ; and -4. 

4. Divide '000356 by '0000057, and calculate to 5 places of decimals 

the value of-- — 

5. Define Interest, Discount, and Present Value, and find the present 
>ralue of £911 13«. 3d. due 5 years hence at 3 per cent, simple interest 

6. If the 3^ per cents, be at £95| and the 3 per cents, at 82, which 
16 the better mvestment? 

7. A person walking along the road in a fog meets one waggon and 
overtakes another which is travelliog at the same rate as the Conner, 
and he observes that between the time of his first seeing and passing 
the waggons, he walks 20 yds. and 60 yds. respectively ; find how far 
he can see in the fog, and compare his rate of walking with the rate at 
whidi each waggon is moving ? 

8. The weights of pare gold and of alloy in a sovereign are very nearly 
in the ratio of 113 : 10 and the price of pore gold is £3 17s. lO^dL per 
Qzr, find the wejght of a sovereign, supposing its value to be that of 
the pure gold it contains. 

9. Find the square root of 0123456789. 

10. How many yards of carpet, three quarters of a yard wide, will 
cover a room whose width is 20 ft and length 22 ft ? 

11. By selling tea at 4s. ed. per lb. a grocer cleared ^ of kis outlay, 
what would he have gained if he had sold the tea at 5s. ? 

12. Express | of 7f 6(/. + *625 of 16s. as a decimal oi £2ls,9d. 
Divide 2-88 by -OOOlil. 

13. Find the square of *2 in the form of a recurring deeunal ; and 
find -%A69l. 

14. An electric cable is laid between two porta and it is Ibandihat 
the gross annual receipts amount to 20 per cent on the Original outlay } 
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tlie aniraal cost of repairs is 2 per ceat on the original ooet, and the 
expense of working is Ibvnd to be £eDO a year, m addition to 20 per 
cent on the net receipts. After a year a second cable is laid dovn« and 
it is found that the gross receipts and the expense of vorliog arc 
doubled, -while ^e cost of repairs for the new caUe is only 1 per cent., 
and that the net receipts now amount to £14900* Find the cost of a 
cable and the net receipts for tlie first year. 

15. A person invests in £10 railway shares when they are at a pre- ' 
mium of 10«, At the end of a year he.receiTes a guinea per share : 
what interest does he get ? 

16. If 81 basfaels of wheat are consumed by 56 men in 5 days, how 
long will 16 men take to consume 26 bushels ? 

Miscellaneous, 

17. Reduce 875 seconds to the decimal of a day. 

18. A merchant bought a fifty gallon cask of wine lor £37 4s. It 
lost 34 gallons by leakage. At what piioe per doaen must lie sell the 
remainder, to clear 15 per cent, on his outlay, if 9 bottles »1 gallon. 

19. A legacy oi £897 Is. is to be divided among 8 persons A, B, C. 
A is to veceive ^ ; B is to receive §, and G the remainder. Find the 
sum to.be received by each, and the fraction of the whole paid to C. 

20. In what number of years will £'.876 l-Of. amount to £^439 9s, 
at 4 per cent simple interest? 

21. A wine merchant mixes two kinds of wine and sells the mix- 
tare so as to gain 8 per cent, on what the wine cost him. Had he sold 
each kind of wine at the same price per gallon as he sefls the mixture, 
he would have gained 10 per cent, and 6 per cent, respectively on ike 
cost price of each. In what proportion were the two kinds of wine 
mixed? 

22. The stuff out of a lead mine contains at first 15*9 per cent, of 
iead. A^r washing, by which process the amount of lead ore is not 
diminished, the stuff contains 87*45 per cent, of lead. How much rock 
was washed away out of 216 tous 5 cwts. of the original stuff ? 

23. The income derived by a legatee from money invested in hid 
behalf in the 3 per cents, at 93^ is £68 3s. 6d. What was. the amount 
of the legacy ? 

Direct Commissions — January 1863. 

24. In standard gold 11 parts of 12 are pnre gold. What weight ol 
alloy is there in 3 oz. 5 dwts. of standaird gold ? 

25. Add f , ^, I, and ^ of d|. 

26. Find the value of '36875 of a sovereign. 
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S7. DiTide 27 -5264 by •0374. 

28. In how many days will the interest on £4600 at 1^ per tmU 
daily amount to £18 Ss. ? 

29. If the oom of 13 hones for 63 days cost £17 6s, 9d, when com 
is 4«. per bushel, how many horses will cost £10 IBs, id, for com in 56 
days when com is 4«. 6dL per bushel ? 

30. Extract the square roots of 8 and "0002 each to thxee>p]ac^ of 
dedmals, and multiply the square roots together. 

Wochoich, 1861. 

4)1. A sovereign standard gold weighs 5*136 dwts.; a shilling 
standard silyer weighs ^ of a lb. Troy; what weight in standard 
silver is equal to, 4 oz. standard gold ? 

32. If a merchant with a capital of £20000 gain £500 in 3 
months, what sum will he gun with a capital of £30000 in 7 months ? 

33. Add together ys of a guinea, ^ of a pound, jv of a crown, and 
t^ of a shilling, and reduce the result to the decimal of a pi^nnd. 

Queen's UniversUy, WoolwicTi, etc , 

34. Kednce to simple fractions : 

l+i+A»f+*-A.andix&x4f 

35. Dividejof 2|bytof 7^. 

36. Find the simple interest of £275 iOs. for 2 years 146 days, afi 
5 per cent. 

37. Extract the square root of 1562500 and of -015625. 

38. Multiply 3^ by 4| and from the result subtract 7|. 

39. At what per cent, simple interest wiU 3id. produce S^s. inte- 
rest in 33} years? 

40. In the 3 per cents, what fraction of a given amount of stock is 
paid for annual interest — (1) without any deduction; (2) after Od. in 
the pound has been deducted for income tax? 

41. If an oz. of standard gold, of which the weight of the alloy is 
represented by two parts out of 12, be worth £3 17s. 6d., find the 
value of 10 lbs. of jewiellers' gold in which the weight of alloy is re- 
presented by the decimal *416, the value of the alloy being neglected ? 

42. A and B can do a piece of work in 4 days, B and C in 6 days, 
and A and C in 8 days; in what time oould they all do it working 
together? 

43. Ten excavators dig 12 loads of earth in 16 hrs., whilst 12 otfaen 
ean only dig 9 in 16 hrs. ;in what time will they jointly dig KK) loads^ 
and in what time 1 man of eaoh set separately ? 
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purchace of goods, and pays £75 shop-rent ; at tlie end of the yeai 
his stock is value for £8763 ; how much does he gain or lose ? 

163. ▲ solar day heing 24 solar hours^ a sidereal day is 23 hours, 
56 minutes^ 4 secoiidfi*^^. A sidereal day being now divided into 24 
sidereal hours, find the number of sidereal hours, minutes, and seconds 
in a solar day. 

164. What must be the market value of 4 per cent, stock, in order 
that, after deducting the income-tax of lOd. in the pound, it may 
yield 4 J per cent, interest ? 

165. Find the cost of laying with gold a table 6*42857l4 yards 
long and 1*78 yards wide, at 25«« the square inch. 

166. If 24 pioneers in 2J- days of 12^ hours long can dig a trench 
139*75 yards long, 4^ yards wide, and 2^ yards deep : how many 
hours per day must 180 pioneers work during 21 days in order to dig 
a trench 4910-^ yards long, 4} yards wide, and 3^ yards deep P 

167. Borrowed £220 at 5 per cent., and 12 months after £340 at 
4 per cent. : when paid it took £607 18$. to discharge them both : 
how long had these sums been kept P 

168. A had 12 pipes of wine which he sold to B at 4} per cent, 
profit, B sold them to C for £40 12*. profit, C sold them to D for 
£605 18«., who cleared 6 per cent. : what did A give a gallon for the 
wineP 

169. Bought a quantity of goods for £375, and 3 months after sold 
them for £412 10^., how much per cent, per annum was the gain P 

170. The ccmtetnt of a cistan is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difference of 
two sqsares whose sides are 1} and If feet. Find its depth. 

171. How much paper, J yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by S feet P 

172. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons burthen P 

173. Express a degree, 69^^ i^^es in French metres, given that 
32 metres are equal to 35 yards. 

174. What is the present value of a bill of £151 17«. 6d, due at the 
end of 4 years, at 5|- per cent, per annum ? 

175. If the Sd, loaf weighs 48 oz. when wheat is 52*. per quarter, 
what would be the price of wheat, when the 6d. loaf weighs 32 oz. 
8drs. P 

176. Find exactly the square root of 1040520^17. 
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APPENDIX L 



GREATEST COMMON MEASURE. 

17^. The Q. 0. iL of two or more nmnbers is the prodaet of 
their common prime factors ; thus^ if it be required to find the 
a. O.M. of 120 and 168 ; the prime factors of 120 are 2 x 2 x2 
xdx5,and those of 168 are2x2x2x3x7: therefore the 
factors common to both numbers are 2x 2 x 2 x 3, and their 
product is 24, which is the G. c. tf. required. In finding 
the 6. c. M. any one of the numbers may be divided by a 
measure by which the other numbers are not divisible.* 
For instance, 168 might have been divided by 7, and the 
quotient 24 used instead. The following contracted method 
of finding the G. 0. x., founded upon these principles, will be 
understood from the examples below. 

Ex. 1. Find the greatest common measure of If 1 and 25S. 

After writing the numbers, we see by 
inspection 7 will measure 161, and not \^X ^^ 

258: we divide by 7, and find for quo- ^' ^' ^ ^^\f^^^ 

tient 23, a prime number, whieb we find 

by trial measures 25S. 

Ex. 2. Find the o. c. v. of 1216, 832, 424. 

Here we find by inspection that 8 will 
measure the three numbers. We divide g ^«|^)^ 832 424 
152 and 104 by 2, a fitctor which cannot V^S^ \<^)^ 58 

enter into the o. o. h. of the quotients, ^^ ^^ 

because it is not a fitctor of 53. Now 

52 and 58 being jirtme to each o^er, and neither of them a measoie of 
76, we conclude that the o. c. iL of the given numbers is 8. 

* The number tued as diTiior mnit not contain a factor which la coounon to 07 ^ 
thenombort it doei not diride. It lometimea, bat very rarely, happen! tbst no < 
CMtor can be found. 
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DISCOUNT. 

180. The following formnlsBy the reason of whichis evident 
from the nature of proportion, will be found useful. 

Let Pa Present worth, Ds Discount, X=the value of the bill at 
some future time, A k Amount, and Is Interest of £100 for the same 
time and at the same rate, and B=rate per cent 

£100 xX 
A • 
Xxl 



L 

IL 

IIL 

IV. 

V. 



P= 
D= 



X= 



1=: 



B: 



I + £100' 

A X P .^ A X D 



100 
AxD 

100 xD 



or 



PxT' 
In working No. 11, giTen in pf^ 144, we apply the second of the 

two formulse, IIL, and we hare ^^^^^^ =£105 x 3s£S15. Ans. 

181. Square Boot (Formula for). 

(*+y)'=a:'+2xy+y«. (Euclid, Prop. 4, B. IL) 
34=30 + 4/.34«=30» + 2(30 x 4) + 4«=30«+(2 x 30 +4)4all56 



ViT66=»'^900 + 256 

900 (30 + 4 ^n<. 


^1156 

9 (34 ^M. 


2x30 + 4 = 60 + 4 


256 
256 


64 


256 
256 



182. Cube Boot (Formula for). 

(ar + y)«=j?« + 3ar^ + 3ay«+y*=a« + (3** + 3ay + y0y 
25=20 + 5/.26«s=20»'+(8x20« + 3x2Ox5 + 5«)5 = 15625 

-^^^25 

''^15q^5 

20« 

3x20* 



1^8000 + 7625 
8000 



(20+5^fi«. 



-^15625 
8 



(25 An$, 



3x20x5 

6«: 



1200 
I 300 
I 25 



X 1525 



7625 



7625 



3x20'= 1200 
8x20x5= 300 
. 5*= 25 

1525 



7625 



7625 
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DECIMAL COINAGE. 

183. The following sjstrai of coinage, based upon the 
pound sterling as its standard, has elicited a large amount 
of approval for Its admirable simplicity and its little inter- 
ference with our present currency. 

' Pound and Mil System,* 
10 mils as 1 cent. 
10 cents a 1 florin. 
10 floritt»:€l. 

It is obyions from the above table that the cent wonld be valae for 
24e?.-!-10=2f, or 2^. Tery nearly, and that the mil wonld be valae for 
2|d •*• 10 a*i|(i, or TOfy nearly one farthing. 

This system, when introduced, moII have the e&ct of 
rendering Compound Arithmetic entirely unnecessary ; an 
equivalent to adding nearly ti^enty minutes to each school 
day in our primary schools. 

Ex. 1. Bednce £16 7 florms 6 cents 5 mils to miU. 
Here we hare 16765 m. at once, without peffbrmixig any reduction. 
The complete reduction would be 

jS fl. c m. 
16 7 6 5 

10 

160 + 7 = 167 florms 
10 

1670 + 6-1676 cents 
10 

16760 4- 5 a 1676ft tt. 

Ex. 2. Redoce 74689 mils to pounds, &c. 

If we place the decimal point three places to the left, we hare the 
requred pounds, thus :S74*689 $ if two places, inflorias^-Aw 746*89 fl. t 
and if only one place, in cents—thus, 7468*9 c 



The foUowing example in Addition will show mora fhllj 
ELe advantages of a decimal coinage. 

Ex. d. Add together 



£ 


fl. 


c 


m. mils. 


24 


7 


6 


3=> 24763 


19 


6 


5 


2 a 196d8 


46 


9 


4 


7= 46947 


49 


7 


a 


5bi 49786 



141U7]n«>iei41 Ifl. 4c. TtBu Am. 

JSz« 4. Bedace £7^ 17a 10^ into the new coin^^ge. 
We haye ^yen a simple and accurate mle for reducing shillingi and 
pence to the decimal of a pound (97), of which we now avail onrselyes. 

17«.»-85 
10^. in farthings =s -042 

(J of ID'S ) ^'00175 

17a 10|dl='89875 

Confleq^ently in the new ccnnage it is written 78893*75m. ■■£78 8fl 
9c« 3 '75m. 

Althougb a more simple method might be giyen, yet thia 
has die great advantage of being rigorously accurate. The 
reverse operation— reducing any sum in the new to its 
equivalent yalue in the present jcmrrency-^xnay be performed 
by espresdng it in pounds, and then findisg the value of 
the decimab of a pound bj the rules akeady giTon. 

E^ 5. ExpieM £78 Sfl. 9c. a'TSnu m£9,d. 

£78*89875 
20 



17-875(S(^ 
12 



10*5tt^ 

4 



2-(S( 
£78 17«.10|d Asm. 

We can work this and simihff questions very expeditiously by (99> 



246 



TEE CIVIL SSBTICB ABITHIUTIO. 



THE METRIC SYSTEM. 



184i This Bjsteniy at present in use on the Continent, w«i 
recommended by a committee of the House of Commons in 
1862; and 'for the promotion and extension of our internal 
as well as our foreign trade, and for the advancement of 
science ' is legalised in this country by an Act of Parlia- 
ment, dated July 29th, 1864. The mftric system was formed 
in France in 1789, and derives its name from the metre which 
is its base, which was obtained by actual measurement, being 
one-ten-millionth part of the quarter of a meridian— the 
distance on the arc from the pole to the equator. All other 
measures are either multiples or sub-multiples of the m&tre 
in a tenfold ratio, and consequently are subject to the 
same laws of calculation as the numbers in our common 
decimal notation. The m^tre is a little longer than our 
yard, being 39*871 inches : Us square is the standard for 
surfaces, its cube for solids, and a cube described upon the 
one-hundredth part of its length the unit of weight. 

When greater lengths are ^expressed, such as distance 
between towns, it is usual to express them in kilometres ; 
minute distances, on the conlarary, are expressed in milli- 
metres. 



1 m^tre 

10 metres 

100 metres 

1000 metres 

10,000 metres 

(is) *1 of a m^tre 



1 decametre 
1 hectometre 
I kilometre 
1 xnyriami^tre 
I ^Llcim^tre 



British ydi. 
1 

10 

109 

1093 

10,936 



r> 



1 centimetre 
ijBSs) *<>01 „ metre s 1 millimetre 



feet inches. 

3-S70S 
2 9*7079 

1 1-079 
1 1079 
11-79 

. 3*9371 
•3937 
«0394 
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The prefixes decti^ &c. which are used in the multiples, are 
taken from the Greek : deci, &c forming the subdivisions, 
are taken firom the Latin, It is usual to place the decimal 
point after the m^tre, and then the number is expressed in 
metres, the figures to the right being tenths, hundreds, &c. 
of a m^tre, just as in the common notation numbers are ex- 
pressed in units. We can express a number in any other 
denomination by shifting the point : thus 1347*3 metres 
when written 1*3473 become kilometres, and when written 
13473become decimetres. 

ST7BFAGB. 

The principal unit is the square metre $ land measure is 
usually expressed in square decametres, which are called 
ares. 





Square xnetrei. 


British square yds. 


Centiare, i.e. ^J^ are 

Are ^ 

Dekare, i e. 10 ares • • 
Hectare, i. e. 100 ares • 


1 

100 

1,000 

10,000 


1*1960 

119*6083 

1196*0333 

11,960*3326 





CAPACITY. 

The principal unit is the cubic metre ; the standard for 
liquids and grain is the litre. 





Litres. 


Cable metres. 


British pints. 


Elilolitre- . . 

Hectolitre • 

Dekalitre 

Litre . • • 

Decilitre . • 

Centilitre. 


1000 

100 

10 

1 

•1 

•01 


1 

100000 


. 1760*77 
176*077 
17*6077 
1-76077 
•176077 
•0176077 
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WEIGHT. 



The fundamental unit of weight is the gram. The kilo- 
gramme is the weight in vacuo of a decimetre cube of dis- 
tilled water, the thermometer being at 4° centigrade. 



■ 


Grams. 


Stones. 


Lbs. 


Oz. 


Drs. 


Gmn • 


1 


• • • 


••• 


••• 


•56438 


Dekagram 


10 


• •• 


••• 


••• 


5*6438 


Hectogram 


100 


• • • 


•• • 


3 


8*438 


Kilogram* 


1,000 


• • • 


2 


3 


4*3831 


Mynagram 


10,000 


1 


8 





11-8304 


Qointal . 


100,000 


15 


10 


7 


6-304 


Millier 


1,000,000 


157 


6 


9 


15*04 



llie above tables have been taken &om the Act of Ito* 
liament referred to. 

• Oidiovy xaacbaoiUio is alwajB referred to ttaie weight, which !8sl5482*8178 graJoi 
British. 



Lxvin. 

1. I£ a metre be 99*371 inches, express a kilometre as a deci m al of 
an English mile ; also a yard as a decimal of a metre. 

2. Bednce 150 hectars to acres, roods, and perches. 

3. Find the weight in kilograms of a block of stone 12*37 by 7'H 
by 0*83 metres, supposing the stone to be 2^ times heavier than 
water, bulk for bulk. 

4:. Find the price el paving a eourt«yard 25*34 metres .l»y 18*36 
metres at 4«, Gd. per square yard. 

5. Show that 32 metres ==35 yards very nearly. If the circumfer- 
ence of the eartii be 40 millions of metres, express it in BngHA miles ? 

6. How much cotton, 4 feet wide, at 3d, per square foot, is equal 
in value to 3445 metres of silk, f of a yard wide, at 4 francs per 
square metre (£!«= 25*15 frs., and 39*37 in. — 1 metre) ? 

7. It is computed that every individual in France consumes yearly 
1160 grams of coffee and 9 of tea, and that each person in England 
consiunes 473 grams of coffee, and 1G79 of tea ; if tea be 3«.» SQ^ 
coffee Is^ 8d, per lb., and a franc worth 10^(2., find in francs the 
value of the Englishman's consumption above the Frenchman's. 
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LSDL Givm Ma^ U, W2.-^Tms, Z BovM. 



I. A ponMm hBB £642 6d. 8d. Temtao&ag after paying an inoome- 
tax of 4d. in the p<mnd. Find Us gross inoeme. 

% Tind ike eosfc of 5a. 8b. 7p. 88«ds. at £161 6s. 8d. per aot«. 

3. Find the difference between 30 chains 15 links, and 3 fnrlongs^ 
jrods. BjLpwiBi the answer in yasds, and Itie fraction of a yard. 

4. Find the present worth of £455 i2s. 6d. due in 4 years hanoettt 
6^ poreentvper asimrn* 

5. Byselling8ngarat4Jd.perIb. a person loses 10 per cent. Find 
^hat it ooet him per owt. 

6. Find the eosfc of papering the fonr walls of a room 27 ft* 8 in. long, 
21 ft. 4 in. hroad, and 12 feet high, when a piece of paper 12 -yards 
long and 3 quarters wide costs 4s. 6d. 

7. Find within an inch the diagonal of a square field containing 8} 
acres. 

8. Multiply duodecimally 13 ft 5 in. 7 pts. by 9 ft. 3 in. 11 pis. 
giving answer in sq. ft., sq. in., and fraction of a sq. in. 

9. The price of £100 bank stock, paying 6^ per cent, per annum, 
IB 1864; £6,250 stock is transferred from this to the 3 per cents, at 
92}. £^d the decrease in income, neglecting brokerage. 

10. Find by duodecimals the height of a parallelopiped containing 
659 ft, 1,248 in., the area of whose base in 26 ft. 6 in. 

II. Find the number of lineal feet in the edge of a cube containing 
18*962 cubic yards. What is the length of the diagonsS, and the area 
of one of the faces ? 

12. A watch is 10 min. too fast at 12 o'clock on Honday» and 
loses 3 m. 10 sec. per day. Find the time indicated by the watch at 
a quarter past 10 on the Sunday mormng following. 

13. On May 15tii in the present year a person had lired 30,000 
days. Find theyear and day of the month of his birth. 

14. What vulgar fraction^ 10-56249? show that its sq. root is 
3*249. 

15. TheFrenchmetre«39'3711!nglish inches. How manj melzes, 
&c., in a nule, and how many English yards in a kilometer ? What 
is the unit of weight and of capacity in the French etystem of measure- 
mfiutP 

L7nr. Cfifm Ofitob^ 22, 1873.-*Tixb, 3 Boxnts. 

1. Add together '05735 of a mile'and 46^25 yards ; andredncethe 
result to &e decimal of 7 furlongs. 

2. A person invests £3,395 in the 3 per cent. Consols, ^en the 

X2 
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prioe of the stock is at 8i}; find the income he derires thezefcom, 
and also the rate of interest he receires for his money. 

3. If the piioe of coal be 42s. per ton, and the yalue of coal to the 
same weight of coke be in the ratio of 6 : 4, calculate the value of 
10 chaldrons of coke, if 3 chaldronsaBs2 loads, and each load weighs 
21owt. 

4. A detachment of cayalry consisted of 620 men after engaging 
in two battles, in the first of which it lost I man in every 25, and in 
the second -^ of the remainder. Of how many men did the troop 
originally consist P 

6. From two places, which are 154 miles apart, two persons set 
out to meet each other, one walking at the rate of 3 mfles in two 
hours, the other 5 miles in 4 hours. When will they meet P 

6. Find by duodecimals the cubical content of a tank 36 ft. 8 in. 
long, 7 ft. 11 in. broad, and 6 ft. 5 in. high ; and express the result in 
cubic yards, feet and inches. 

7. Distinguisif between interest and discount. Find the difference 
between the interest and discount on £908 5s. 9d., for 3 years, at 4j 
per cent. 

8. Find the square root of *00694. Of what number is '2 the 
square root P 

9. Find the cube root of 11, to 4 places of decimals. 

10. Two circular gold plates, each 1 inch thick, of which the dia- 
meters are respectively 6 and 8 inches, are melted into one plate an 
inch thick. Find its diameter, having given that the area of a circle 
is proportional to the square of its diameter. 

11. The height of a solid six-inch cube is diminished by pressure 
to 5f inches ; supposing the lateral expansion to be uniform iLrongh- 
out the mass, find accurately, to 3 places of decimals, the length of 
one of the edges of the new case of the solid, whose volume is sup- 
posed to remain unaltered. 

12. Find the exact time between 7 and 8 o'clock when the hands 
of a watch coincide. 

13. A rectangular grass plot, the lengths of whose sides are in the 
ratio of 5 : 6, oosts £16 lis. 6jd. for turfing, at 5d. per square yard^ 
Find the length of its sides. 

14. What prinoipal put out to compound interest for 3 years at 6 
per cent, would amount to £144 14s. 0}d. P. 

15. If 60 cubic inches of lead, together with 54 cubic inches of 
cork, are equal in weight to 1,538} cubic inches of fir, and the weights 
of equal quantities of lead and fir are represented by the nunhez* 
11*324 and *46; what number represents the weight of an eqiul 
quantity of cork P 
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LXXI. ^Olass II.— Makoh 1876 (3 hours). 

1. iPmd V *0003il8801, and ^ ^ correct to 7 places of deoimalfl. 

2. Find the least number whidbi is diyisible by all the nnmbera np 
to 15 indusiYe. 

3. If 7 ozs. of gold, 22 carats fboie, 12| ozs., 21 carats fine, and 17 ozs., 
1 9 carats fine are melted together, what is the fineness of the componnd ? 

4. A g^arrison of 4600 men is provisioned for 15 weeks at tibe tete 
of 13 onnces per diem per man, now many men must leave, that the 
same provisions may last those who remain 27 weeks at 10 ounces 
per diem eath man P 

5. Beduce to their simplest forms^ 

1 



Hz± J^+i+^ . and 2+-i 



•2+i 

6. What is the present worth of a bill for £694 10«. due 3^ years 
hence, at 4^ per cent., simple interest P 

7. If 1^ yards of doth are worth A^ of a bushel of com, and 12 
yards of doth will fetch 4} doUaxs, what is the value of 5 quarters of 
com, a dollar being equal to 4ff. 2d. P 

8. If a company of 160 mezi, in 6 days of 11 hours each, can dig a 
trench 230 yards long, 5} wide, H deep, in how many days of 8 
hours each would 96 men dig a trench 220 yards long, ^ wide, and 

I deep, supposing the hardness of the ground in the former case is to 
that of the latter as 5 to 7, and that 4 men of the latter company can % 
do as much work as 5 of the former in the same time P 

9. Two persons, A and B, hold ground in a common at a rental of 
£54, A puts in 23 horses for 27 days, and B 21 horses for 39 days, 
how much of the rent should be paid by each P 

10. Find by duodecimals, the capadty of a tank 36 ft. 7 in. long, 7 ft. 

II in. deep, 6 ft. 10 in. wide, giving result in cubic measure. 

11. A and B working together do a piece of work in 7 days, B 
working alone can do it in 13 days. Suppose B works 3 days, how 
long wul A take to finish the work P 

12. A contractor agrees to sink an artesian well on the following 
ms : £5 per f atbom for the first 30 fathoms (consisting of gravel 

oi.ly), £35 per fathom through the sand, £20 per fathom through 
clav, and £25 through chalk. He found the thickness of the chiSk 
to be equal to half the depth of the weU, and that the sand beds 
were three times as thick as the day. At ti^e end of the work he 
got £2700 for his trouble. What was the depth of the well P 

1 . A. and B starting at opposite comers of a square, whose side is 
100 yards long, walk round it in the same direction, A walks 19 yards, 
while B walks 16. At what part of the square will they be together, 
and what number of times will each have p&ased the comer from 
whence tiiey started P 

14. A speculator bought Spanish bonds (yielding no interest) at 
18, 18 Honduras £100 bonds paying 10 per cent. Interest at 35, and 
27 Turkish £100 bonds paying 5 per cent, at 45. At the end of two 
years he selia the Honduns stock at II, and the kXknrbig jmx he sold 
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the SpanidL at 26. a nd iSie Tnzldsh at 46. Indiidiiir the interest, he 
gained £1146. What nnmber of Spanish bondjs did he hay P 

15. A and B enter into hnaineflB togethe^ A giTes |- of the capital ; 
at tiie end of the first year they have made a profit of 3^ per cent., 
and at the end of the aacond a profit of 5 per eSakf at the end of the 
third year they are hankmpts, and can only pay lOt. in the ponnd. 
The remaining money ia £16»668 10^. How nuioh did each oontnbute f 

3. 15X-A:XVX-A- 4. 13i-r2|4. 

6. 84-25+285-632+-00685+1400-06. 

6. 1000-423— 8360982. 

7. 652-394 X -0476. 8. 219-46232-T-03542. 
9. lixpress 5«. \id, as a decimal of £5 2«. l\d. 

12. f X3ixl5x^^^. 13. im\^^\i. 

14. A^ < ^ together -642 of an honr and 10*864 of a minnte, giwig 
resnlt in.aeeonds. 

15. IFrom 3*0565 of an oz. take 9*15 of a grain. 

16. 30-96X43'8. " 17. 'OStOe-i-SeS. 

18. Bednce -0162 of 4#. ^d. to farthings and decimal of a farthiDg. 
1^. Beanoe 11 qra. 7 bus. 8 qrts. to pmts. 

20. What weight of sugar can he bought for J6187 4#., if 13 cwt 
co«t£55 9«. 4^P 

21. Find (by Pnuo.) diyidend on £5069 10«. at 14t. 11^. in the £. 

22. Find aimfle interest on £4000 for 3 years at 5} per cent, per 
aTiTinm. 

23. In 1468935 inches how many miles, &c.P 

24. If I get 1 lb. of bread for 1«. when wheat is 6t. a bushel, what 
should be ue pnoe of wheat per quarter when I get 12 ozs. of bread 
for 4 J. 

25. Find (by Practice) the value of 2 rds. 19 pis. 19 sq. yd& of land 
at £40 6«. %d, an acre. 

26. Find amount of £3750 for 3 years at 6 per cent per annum 
compound interest. 

27. A can dig a certain length of ditch in 3 days, B can do the 
same in4 days, and C in 5 days. How long will it take A, B, and 
together to dj[g the same length of ditch ? Also whi|t propoition of 
the work will be done by eaeh ? 

28. A prize of £2770 was divided amongst three persons in the pro- 
portion of the fractions ^^ 14, and ^; what were tiieir revpective 
shares of the prize f 

29. A pond whose area is 3 acres is frozen over with ioe to the 
uniform tniokness of 6 inches ; if a cubic foot of ice weigh 896 ounces 
avoirdupois, find the weight of ice on the pond in tons. 

30. Find the aqoace root of '0043046721 and ff 40*353607. 

31. A mesohant sella tea to n tradesman at a profit of 60 per cent. 
bat tiie tradesman becoming bankrupt pays only 2«. 6i7. in the poand. 
How «indi par «ait,«doc9 (too meiQhint gain Q(r loM 
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1. ^16 men and 12 bojs earn .£23 48. in 8 dajn, howmruih Bhonld 
20 men and 15 boys earn in 10 dajSi a man's daily wage being 28. P 

2. V 391487^7-61 ; and ^ 28934443. 

3. iFind the sum which mnst he invested in the three per cents, 
at 90 at simple interest payable half -yearly^ to amomit in 23^ years 
to £2,317 sterling, the price of the funds remaining unchaaged. If 
the funds rose to 96, in how many years sooner could the required 
amount be realii&ed P 

4. In a school the numbers for the week ward : —Monday morning 

67, Tuesday morning 60, Wednesdi^r momix^ 65, llmrsday morning 

68, Friday morning 62, Monday afternoon *5 more than the average 
of Monday and Tuesday mornings, Tuesday afternoon 59, Wednesday 
afternoon '5 less than the average of Tuesday, Thursday the average 
of Monday morning and Tuesday afternoon, Triday afternoon 60. 
Find the average a&mdancefor the week. 

5. A tradesman professes to retail his goods at a profit of 10 per 
cent. He nizM with them i of their wo^^t of an inf evior article 
which cost him only .^ of the price of the hetbei. How mudh per cent, 
profit does he make P Also, in what proportion must he mix them, 
in order to gain 20 per cent P 

6. A can perform a work in 10 days by getting 2 da3rB' assistance 
from B, but IB can do the same in 8 days by getting 2 days' assistance 
from A. In what time could th^y do it, liotiL woi&Bg togeSam ? 

7. By investing ^ of a sum in the 3 per cents, at 90, 4 of it in 4 
per cent, preference shares at par, ^ of it on mortgage at ffper cent., 
and the remainder in Kew Zealand 5 per cent, stock at 104, a person 
has an income of £481 16s. 8d. Find the sum invested. 

8. A man travels 60 miles in 3 hours, partly by coach and partiy 
by rail ; had he gone all the way by rail lie would have enddd the 
journey an hour sooner and saved ^ of the time he wa8 on the coach. 
How far did he go by eoaoh P 

9. In a British regiment *4 were Irish, '8 Scotch, and the remainder 
English ; after 200 £idi and the same niunber of Scotch recmits are 
added *22p are English. How many did it at fisst contain P 

10. If the 3 per eents. are at 95, and Crovemment offer to receive 
a loan of £5,000,000, the lender to receive Sve milUons in the 8. per 
cents., together with a certain sum in the 3i per c^it. stock, what 
sum in the 3j^ per cents, ought the lender to a^o^t P 

11. A passenger and a goods train start frcSn the ends of a line 
120 miles long, and meet in the middle of it ; the "goods train started 
an hour earlier than the other, and goes at } its G{>eed ; find the rate 
of each. > 

12. Multiply (l+i+4+TV+ife+^) "by (^T-H+A)- 

13. If ft haUpetmy stamp be } an inch long and | of aa inch wide, 
how many wiH cover ^ttie walls of a room 18 ft. 9 In. long, J.6 ft. lOixL 
broad, ttnd 10 ft. ^^ iB.'higti P 
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TiXXTV. (GlaMlI.) 3 Hottxs.— Jfay 1875. 

1. Multiply 4,327 by 814, and explain the anethod. Holtiply 
32,856 by 121,711 in three lines of multiplication only. 

2. Define G. G. IC., and find the Qt. C. M. and L. C. M. of 157 
days, 7 hours, 4 suautes, 7 seconds, and 2434days, 2 hours, 11 minates, 
49 seconds. 

^. li «^ 2J-3i +4i^Ji; 4J_ 

4J+ 8 

4. Gold is worth £Z 17s. lOJd. per ounce, and silver 5s. 2}d. per 
ounce ; how many siyvereigns weigh as much as 5000 shillings P 

5. A person shooting at a target distant 550 yards, hears the bullet 
strike the target four seconds after he fires. A spectator, equally dis- 
tant from the target and the shooter, hears the shot strike the target 
two and a half seconds after he heard the report. Find £he Telocity 
of sound. 

6. Divide 806 by -1809528. 

7. What is the number of yards in the side of a square field con- 
taining 3,952 acres, 3 roods, 18 perches, 21} square yi^ds. 

8. Multiply by duodecimals 9 feet 7 inches 3 parts by 2 feet 7 
inches 5 parts, and the result by 5' 7"; "vrhai does the product 
become when expressed in cubic feet, cubic inohos, and the^uaction 
of a cubic inch P 

9. Find the length of the edge of a cube containing 41,063 cubic 
feet 1,080 cubic inches. 

10. A person buys five shares in a concern at 40, next year the 
price is 45, and every succeeding year there is a fall of 4. Each 
year he sells out 1 share, and finds, at the end, he has neither gained 
nor lost. What interest did the concern pay P 

11. A person sells an article at 5 per cent, profit. If he had 
bought it at 5 per cent, less and sold it for Is. less, he would have 
gained 10 per cent. What was the cost price P 

12. A person has £5,000 stock in the 3 per cents., which he invests 
in the 3} per cents, at 87}, thus increasing his income by £5. Find 
the price of the 3 per cents. 

13. On a piece of work 9 men and 5 boys are employed who do 
half of it in 6 days. After this, 1 man ana 1 boy more are put on, 
and } more is done in three days. How many more men must be 
put on that the whole may be completed in one day more P 

14. In a mUe raoe^ A starts at 270 paces of 48 inches per minute, 
andB 800 paces of 44 inches per minute. After 4 minutes, B quiokens 
bis pace to 320. Which wins, by how nuieh, and in iHiftt time P 
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APPENDIX IL 

EXAMINATION PAPEES. 

• (Tinw* H hours.) 

A. 

1. The population of 3 towns in 1841 were 4235 2553 and 6432, 
respectiyely ; and in 1851, their average population was 4402*6, 
the first and second having increased 12 and 20 per cent, respec- 
tiyely. Find the increase or decrease per cent, in the third town. 

2. At what rate of simple interest will £1439 12s. Qd, become 
jei691 lis. 2\d. in 5 years ? 

3. A father and son contract to do a work for £& 8»., their 
nnited earnings being 9s. a day : after 6 days the father leaves. In 
what time will the son do the remainder, the father's rate of 
working being J better than his ? 

4. A man buys irticles at £12 15^. per 100, and sells them 
at 2^ guineas per dozen : find his per centage profit. 

5. Find in yards the. side of a square field, containing 15aa 
2rds. 29pl8. 3yds. 

6. A, B, and C met : A had 5 loaves ; B, 3 loaves ; and C had 
8d. They divided the loaves fairly among them, and C paid A and 
B proportionately. How much did each receive ? 

7. What must be the value of 5 per cent, stock that after paying 
an income tax of lOif. in the pound, it may yield 5} per cent, 
interest ? 

8. The Brighton Hallway Company carries volunteers from 
London to Brighton (52 miles), and back for Is. Qd. : if the working 
expenses of the train are 3s. Qd, per mile, what profit docs the 
company make on 600 men ? 

9. Find the exact cube root of 47307^4t* 

10. A man starts on a journey and walks 10} miles the first day, 
16^, 18}, 27}, 21} on the four follovring days, respectively. He 
then returns home by the same road in 4 ^ys. What was his average 
daOy walk on his way home, and on his whole journey ? 

11. By selling a horse for £64 15s 0</., I lost 7} per cent. How 
much per cent, would I have gained by selling him for 70 guineas? 

12. Multiply by the method of duodecimals 2ft. 7in. by Sft. 
5in. 7pts., and the product by Sft« liin. 5pt8.. and expresf the resuJi 
in cubic feet^ cubic inches and the fraetion of an ineh. 
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B. 

I. Show that i\ of f| of a)- of a giuaea ia to 4*i2 of 16s. 64^ 
aa 85 to M. 

3. A perion has £4000 worth of property : he insures half of it 
at 2«« 0(/. per cent., and the other half at 39. Bd. per cent. What 
does the insurance cost him ? 

8. By selling an article for 15«., I gain i of my outlay. What 
would I have gained per cent, had I sold it for 16s. 6^ ? 

4. If 12 men do a piece of work in 25 days, in what time will 10 
men do a piece of work 1^ times as great, if 3 of the first set do aa 
much in an hour as 4 of the second set can do in an hour aod 
a-half and the second set work half as long again as the first set ? 

5. Three farma of 125, 400, and 150 acres are bought for £3500, 
£11200, and £22750, respectirely. Find the average price of each 
farm, and the average price per acre. 

6. The produce of the income tax at 5d, in the one poimd was 
equal to £5250000 ; how much would it be if it was at 5 per cent ? 

7. A ship has 3 chronometers — one of which loses } a minute in 
the week, and the others gain ir' and 8", respectively, per day. 
The captain computes by ^he average of the 3 : after a Toyage of 
150 days, by how much is he wrong ? 

8. A wall whose height is ^ of its length, and whose breadth is 
^ of its height, eohtains 54925 cubic inches. Find the breadth. 

9. One horse goes 1^ mile in 2' 26 », another 1| mile in 3' 86? 
How much percent, does the first one go more than the second? 

10. A man starts at 6 o'clock, a.ni., oa M of May, to walk 1000 
consecutive hours. When will he have accomplished the task ? 

II. A cubic foot of water w^ghs 1000 oz., find the side of • 
cubical vessel which contains 4 tons 12 cwts. 8 qrs. lOlbs. 7 os. 

12. A baker's outlay for flour is 70 per cent, of his groes 
receipts, and other tirade eiq>enses 20 per cent. The price of flour 
falls 50 per cent., and other trade expenses are thereby reduced 2o 
per cent. What reduction should he make in the price of a 5d. 
loaf, allowing him still to realize the same amount of profitfrom it ? 
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O. 

1. IMitee aMM'os. trey to ihededmal of 1 lb. aToii4«polt. 

2« !Find the difference between the diicoant and Intereft on 
£866 59. for 3 years, at 5 per cent. 

3. Find the valne of 10*69, of -0693, of '285714, of 15s. 

4. The ammal consumption of spirits in a oovntry is 4600000 
gallons, and the dntj is 8s. 4d. per gallon : the dnty is reduced 4 
^per oeat. and the consumption then increased 6 per cent. : how is 

the reyenue affected 9 

5. DiTide £658 17<. among A, B, C, and D, giving A ^ of the 
lom; B ^ of that sum, C I of it, and D the remainder, 

6. Sind tibe cost of papering a room ^ft. 3in. long, 15ft 6in, 
broad, and lift. 6in. high, at 4s. per square yard* 

7. Multiply by the mediod of duodedmals 4ft. 6in. by 6ft. 2in. 
llpts., expressing the answer in square inches. 

8. By selling goods for £116 17s., I lose 5 per cent. ; for what 
should I havesold them to gain 3f per cent ? 

9. Three yessels containing 5267 gallons of wine are turned into 
ft vat of which 3123 galls, are fortified by whiskey to the extent of 
7*4 per cent., 1017 to 9*3 per cent., and the remainder contains no 
spirits : how much per cent, is the whole fortified ? 

10. What is a man's gross income, if he has £1728 after paying 
6d« in the pound income tax ? 

11. A boat falls down a river with the stream in 40^, and is pulled 
back in 70^ : compare the rate of rowing and the rate of ihe stream. 

12. A train 160 yards long is overtaking another train 150 
yards long: the first is going at the rate of, 40 miles per hour, and 
the -second at the rate of 18. Find hoT long a person sitting i& 
the long train will see the other while passing it 
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D. 

1. Had V^^^84s and find the leogUi of the aide of a aqnare 
field whose area is equal to that of a rectangle, the sides of which 
ue 29*16 and 18*69 ^nurds. 



2. Find v^4134520125. 

8. A person sells ont of the 8} per cents* at 92), and realizes 
^18560 ; if he inyests ^ in th^ 4 per cents, at 96, and the remainder 
In the 8 per cents, at 90, find the alteration in his income. 

4. If the Hamburg foot = 126*9667 Paris lines, and 10 
lines = f of an English foot ; find in English measure the length 
of the Hamburg foot, 

5. Multiply duodecimally 8ft. 4in. 7pts. by 1ft. Sin. 5pts., and 
the result by 4ft. llin. 

6. Express the result of the previous question in cubic inches and 
the fraction of an inch. 

7. One pound of silver is coined into 66s, find the profit per cent 
on the silver coinage when the price of silver is 5s. 2d. per os. 

8. A grocer buys two sorts of tea at the rate of 5<. 6d, and 3s. Sd. 
per lb. ; he mixes them in the proportion of 5 parts of the cheaper 
to 7 parts of the dearer. At what rate per lb. must he sell the 
mixture, so as to gain 25 per cent. ? 

9. The price of gold is £3 17s. lOid. per oz., what ought 539 
sovereigns to weigh, supposing ^| of each to be pure gold, and 
that the value of a sovereign is » the gold it contains? 

10. Find by decimals the interest on £858 8 fi. 1 ct. 2) mils, for 
2} yrs., at 2^ per cent. 

11. Find the value of 87 kils. 8 decs. 4 grams, at £18 5 fl. 7 cts. 
per kilogram, and express the result in English money. 

12. In 1861 there were saved by life-boats 18| per cent, by 
rocket and mortar apparatus 8 per cent., by ships, boats, &c.i 
62 per cent., and by individual exertion ^.per cent.: lost 16 per 
cent. Find the number of lives lost corresponding to 729 saved by 
Itfe-boats, and also the corresponding numbers saved bj the other 
means enumerated. 
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E. 

1« The profits of a companj for one year amount to £829S 
13s. 5}</., and a person holding 70 shares receired for his dividend 
the sum of £1025 12s, T^d* How manj shares were there in aU ? 

2. Bedace "7846153 to a ynlgar fraction. . 

3. Mnltiplj by the method of duodecimals 4fU Sin. 7pts. by 
5ft. Tin. 3pts., and the result by 1ft. llin. ; and give the answer in 
cubic feet, cubic inches, and the fraction of a cubic inch. 

4» Find the present value of £10 due 2 years hence at 5 per 
cent, per annum ; and prove that the present value will pay the 
sum in 2 years. 

5. Find the square root of 

1» + 2» + 3» + 4a + 6» + 6» + 7» + 8» + 9». 

6. If 7 cwts. 2 qrs. 15 lbs. cost £25 19s. lOc/., what must it be 
•old at per lb., to gain 15 per cent. ? 

7. On what day of the week wlU the 1st of January fall in 1880, 
in 1890, and in 1900, respectively? 

8. A sheet of paper 5| feet long, and 2\ feet wide is cut in stripes 
1 inch wide. How many such sheets of paper will it take to go 
round the earth, a distance of 25000 miles ? 

9. What must be the market value of 4 per cent, stock in order 
that after deducting an incqme tax of id. in the pound, it may 
yield 5 per cent, interest ? 

ft 

10. If a 2<2. loaf weighs 22oz., when wheat is 54«. per quarter, 
what is the price of wheat per quarter, when the ZfL loaf weighs 
24oz.? 

11. If 2 turkeys and 9 fowls cost £3, or 5 turkeys and 3 fowls. 
£5 ; find the cost of 1 turkey, and 1 fowl. 

12. The expensd of carpeting a room was £11 5s.; but if the 
breadth had been 3 feet less than it was, the expense would hare 
been £9. What was the breadth ? 
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I*- 

1. If bj selling articles at 8«. 7<i. oacli, I gain 7} per eodt, uliat 

vnll I gain or lose by selling them at 8s, 4(2. each? 

2. Diyide £i59 among 5 persons in the proportion of h h h 
i^andf. 

8. A csibe contains 37c ft. 6^ in. JElnd its diagonal. 

4. Wfaftt is the difference between interest and discount? and 
find the difference between the amount of X123 15ff.,imdits present 
worth in 2 yearSy at 5 per cent. 

5. If in arace A beats B by 100 yards, C beats D by 40 yards, 
and D beats B by 60 yards: how much faster does A go than C, 
and how much' will he gain in a race of } of a mile ? 

6. In a school of 19 children, 7 are boys and 12 girls : of the 
boysS are 8 years old, 2 are 11, and 2, 12 : of the girls 8 are 9 
years old, 2 are 10; 3 are 13, and 4 the average age of the boys. 
Find the average age of the class. 

7. Mnltiplj duodecimally 3ft. lin. 5pts. by 4ft. 7]n.2pts.,andthe 
result by 2ft. 5in., giving answer in cubic feet and inches. 

8. Multiply 2*031746 by 8*818952380, and divide product by 
•168780. 

9. The 3 per cents, are at 87}, and the 5 per cents., at 181}; 
which is the better investment? and what amount invested "would 
produce a difference of £50 in a man's income? 

10. A can do a piece of work in 8 days, bat with tJie help of B he 
can d9 it 8} days : how long would B alone take to do it ? 

11. iind what time betweoi 6 and 7 o'clock are the hands of a 
watch together, and 23 minutes apart. 

12* A train is travelling from one station to another; after 
travelling an hour it breaks down, and is delayed for an hpur; it 
then proceeds at j its former speed, and arrives 3 hours too late : 
had it gone on for 50 miles further before the accident, it would 
have arrived 1 hour 20m. sooner Find the rate of travelling par 
hour, and length of the line. 
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o 

1. A geBtlem«n, after paying M in the i» lAoome tac« fiada be 
has a net income of £759 18«. 8<{. : what ia hia nomiaal inoome ? 

2. A person sells £3000 eosaols at 95f ; and on theif fidUng, he 
sells £3000 more at 92| ; bat on their again rising, he bojs back the 
whole at 94^. What does he gain or lose by the transaction ? 

8. Multiply 5ft. 6in. by 8ft. 9in. 7pts., expressing the result in feet, 
inches, &c, and also in square inches and £raetion of a sqaare inch. 

4. A wholesale dealer sells to a retailer at 80 per cent profit, and 
the retailer sells to the consumer at 50 per cent, profit ; what per- 
centage of the price paid by the consumer is profit? 

5. What should be the value of £135 in the 4} per cents., when 
the 8 per cents, are at 97^ ? 

6. A person sells £3000 ACdland Stock, paying 5^ per cent, at 
1051^ ; and with the product purchases South Eastern Stock, paying 
4 per cent, at 78f How will his income be affected ? 

7. Three men go round a circle 180 miles in circumference, the 
first at 10 miles per day, the second at 6 miles, and the third at 
4 miles per day; in what time will they all be together, and how 
many miles will each have travelled? 

8. A person buys 50, 60, and 70 quarters of wheat, at 50s,, 60s. 
and 70s., respectively, and mixes them. At what price per quarter 
should he sell the whole to gain 20 per cent. ? 

9. If two clocks, one of which gains d minutes a day, and the other 
loses 4 minutes be set right at noon. What will be the time by the 
first clock when the second shows noon 5 days after ? 

10. Extract the square root of '647619 H- '06857149. 

11. Find amount of £2800 in 4 years, at 4} per cent, per annum 
compound interest. 

12. If A does f of a piece of work in 4hrs., and B } of the 
remainder in Ihr. , and C finish it in 20 minutes What time would 
all together require to do it f 
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a 

1. At wbat rate 6f interest will the discoant on £387 78. 7id., 
payable in d yn., amount to £41 lOs. 1^. ? 

2. Multiply 7ft. 9in. lOpts. by 6ft. llin. llpts., and tbe result by 
5 ft. 4in., ezpresring tbe result in cubic feet, inches and fraction of 
an inch. 

8. A map of a plot, which is drawn on a scale of an inch to 
mile, contains 6 feet 6 in. : find its acreage. 



4. Find exacUy \^47558 1^. 

m 

5. A person sells £8000 stock out of the 3 per cents., at 87^ 
and inyests in 3} per cent., at 91. Find the alteration in his income. 

6. A and B set out from London and Brighton at the same time, 
' a distance of 50mls. A walks 5 miles an hour, but after 10 miles 

rests 40 minutes. B walks constantly 4 miles an hour. Where 
will they meet ? 

7. A ship carries 8 chronometers : one gains 7" per diem, another 
10" per diem, and the 8rd. loses 1' per week. How much will 
the average time be in error after a cruise of 270 days ? 

8. If 24 pioneers, in 10 days of G^hrs, dig a trench 628| yds. long, 
9 yds. wide, and 5 yds. deep. How many hours a day must 60 
pioneers work to dig a trench 9820^ yds. long, 4|yds. wide, and 
1{ yds. deep, in 63 days ? 

9. Multiply and divide l*42857i by 1*68, and find the difference 
in the results. 

10. A man buys £2000, £4000, and £5000, 3 per cent stock, at 
87^, 95, and 85, respectively. Find the average price paid« and 
average rate of interest he receives. 

11. Find the number of yards of matting requiied to cover a 
room 29'5ft. long, 17*19ft. wide, with matting 2'4ft. wide. 



12. Simplify g^ + 7|L2LiA ^ 6tt. 
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1. At a sale 8 horses were sold for £2i each, 7 at £8S lOf. each, 
5 at 45 gnineas each, 3 at £00 each : find the ayenige price of each 
horse. 

2. Trom the first of 2 mortars in a hattenr, 86 shells are thrown 
before the second is ready for firing. Shells are thrownfrom botn 
in the proportion of 8 from the first to 7 from the second. The second 
requires as mnch powder for 3 charges, as the first does for 4. 
After how many shots will the qnaniitj of powder consumed hj 
the second eqnal that consumed by the first ? 

3. The average niimber of persons passing a. certain point loetween 
the hours of 9 a.m. and 11 jp.m. is 16 per minute, and between 11 
p.m. and 9 a.m. is 5 per mmute. How many pass in a year? 

4. A certain sum invested in the 3 per cents, gives an income 
annually of £75 ; the same sum in a 5| per cent, stock at par 
would produce an income of £126 VSs. lid. What was the sum 
and the pnce of the 3 per cents. ? 

o. The specific gravity of hammered cold and silver being 19*35 
nnd 10*15, respectively : find the ratio of the quantities of matter 
contained in a bar of gold, measuring 4*18 inches lon^, *64 inches 
broad, and *31 inches deep, and in abarof silverl8'02mches long, 
1*14 in. broad, and *65 in. deep. 

6. A person enters into a building contract for £75000. On 
the money he expends he has a gain of 15 per cent. The cost of 
labour and materials is as 2 : 1 : when half completed, the price 
of materials falls 20 per cent., and labour risea 10 per cent. 
What sum will the contractor gain ? 

7. 1 mvest in tne 4 per cents and obtain 4i per cent, intssrest for 
my money : find the price of the stoek. 

8. Find the cost of painting the outside of a cubical box which 
contains 42*875 cubic feet, at l'3s. per square yard. 

9. A person buys 360*shares at £2{^ each, his broker charging 
him i per cent, commission on the purchase money. He sells 
them at £2f each, his broker again charging ^ per cent What is 
his loss ? 

10. If a train travelling 36 miles an hour, performs a distance ii 
8} hrs. How long will another train going 48 miles an hour be if 
completing half the distanc'e ? 

11. An army of 24000 men lost by desertion to the enemy 6 per 
cent. ; find the increase per cent, to the enemy, their number bcins 
28000. 

12. The number of 1st, 2ncl, and 3rd class passengers on tne rail 
ways in England was 4174213, 10291749, 21409217; in Scotland 
2124917, G172429, 16473551; in Ireland, 307492, 1292476,2374287 
respectively. Find the proportion per cent, which the whole 
number of ^rd class bears to the whole number of passengers. 
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J. 

I. After pajing 4 par cenkinoome tax, a person had £1250; find 

his gross income. 

2 iind the average of Id^f , 21, 71|, -0023, 3i, 0, '95., 67 j(,. 

3. By reduction in the interest on Exchequer Bills from 2}</. to 
1^. per cent, per day, a person loses at the rate of £76 3s. IQid. 
per annum. What amoont in bills does he hold? 

4. How much is the income of a person increased who sella 
£61000 3 per cent, consols, at 75^, and inyesta in raHwaj shares, 
paying 5 per cent, at 114i ? 

5. A bankrupt's estate being worth £1756, he pays his creditors 
7s. 1^ in the £ ; how much do they lose ? 

6. Arrange in order of magnitude 3| : | of { of 11^ : 1*8 of 2*1 : 
87'lof-04: 26-3 of -12. 

7. Show that \ of li of 9| miles is to *05 of 5*5 furlongs as 
350 : 3 ; and find ^-027 and of lH. 

8. Subtract Ifl. Ic 8m. from 2fl. 3niL, and show that 5 times the 
remainder is = 8s. 6d. 

9. If there be a cistern whose dimensions are 6, 5, and 4 feet, 
find the sides of another to contain 3 times as much, and whose 
sides will be proportional to those of the first one. 

10. Multiply dnodedmally 2ft lOhb llpts, by 3ft. 7in. 5pU, and 
express the result in square measnre. 

II. What income will a person have who invests £4700 in the 
3 percent, consols, a| 95{, and what rate of interest will it give ? 

12. The capital of a nulway company is £3700000. It has 
borrowed £2300000, at 4^^ per cent, per annum. Its receipts for 
the year are £635000. Its working expenses 45 per cent, of the 
receipts. What dividend will the shareholders receive for the year 
if £11000 be retained at a resenre fond? 
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1. If £3 are equal to 20 thalers : 25 thalera equal to 93 francs; 
27fTancs toSscodl: 62 scadi equal to 135 gulden. How many 
gulden in £2 ? 

2. Find the true present worth of a bill of £567 lis. 3cf. due 78 
days hence, at 4^ per cent, per annum. 

3. A cistern 12 feet long, 8ft. lOin. broad, and ^H, 6tn. deep, is 
filled with water, and after a tinu> 4000 galls, are drawn off, leafing 
a sediment which is sold for £2 8s. ll^d per cubic foot Find what 
it brings, a gallon beingas 277*279 cubic inches. 

4. A man buys 100 animals for £100 : of these, calves cost £5 
each ; lambs, £1 each ; and goats, 5s. each. How many of each 
were there? 

5. A person buys 301bs. of tobacco, at 3s. 8(f. perlb., 40 lbs., at 
3s. 6(f., and 50 lbs. 3s. 3t/., and mixes them: how much will he 
gain per cent, by selling the mixture at B^d. per ounce? 

6. If the silver coin of England is made of 37 parts of pure silver 
and 3 parts of copper, and a lb. tro;|^ of this metal is coined into 
668, : find the weight of pure, silver in a shilling. 

7. Supposing that the duty on spirits was 6^. Sd, per gallon, and 
that 10740000 galls, were consumed. Find how the revenue would 
be affected if the duty had increased 30 per cent.^ whilst the con 
sumption was. reduced 3 per cent. 

8. A bag contains a certain number of Sovereigns, 3 times as 
many shillings, and 4 times as many pence, and the whole sum is 
£280 : how many are there of each ? 

9. The length, breadth, and depth of a rectangular wooden box 
are 16,12 and 8 inches, respectively, and the thickness of the wood 
^ an inch : when the box is empty it weighs 3 lbs., when filled with 
sand it weighs 25 lbs Compare the weight of wood and sand. 

10. A person boiTowed sufficient money to pay for 13 hhds.of 
sugar, each weighing 12 cwts. 3 qrs. 7 lbs., at £2 Is. 6d. per cwt^ 
he keeps the sugar for 8 months, and sells the whole quantity fov 
£420. How much has he left after paying the borrowed moner 
■with interest at 5 per cent, per annum ? . 

11. A person invests £1,250 in the new5 pef cent. Austrian1[oan< 
issaed at 80 per cent., at 1^ discount. How much stock will he 
liave, and what rate per cent, of interest will the investment give? 

12. A Ship Company whose capital is £330000, borrows en 
debentures £90000, at 6 per cent., undertaking to insure their vessels 
for £340000, which is effected, at 3| per cent. The whole profits 
of the company before paying the insurance premium were £36200 
for the year. What dividend can it pay m shareholders after 
placing £2000 to the reserve fund ? ^ 



OP 
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1. If the carriage of 3 cwts. 1 qr. 14 lbs. for 64 miles cost 12s. iid^ 
what will be charged for carrying 4^ tons. 24 miles ? 

2. The number of passengers in a train were 270, and the 1st, 
2nd, and 3rd classes were in the proportion of 4, 7, and 16. The 
miles travelled by each class were 40, 85, and 25, and the rates 
were 2d., 1^., and Id. per mile : find the total earning of the train. 

3. A chain is taken along the line A D, (920 links) in the six- 
sided field, A, B, C, D, E, F. The distance of the points B, C, E, 
F, ftrom A D, are 182, 250, 190, 186 links, meeting it at points 120, 
560, 750, 95 links from A respectively. Find the acreage of the 
field. 

4. A yonng man*s salary increases |- every year : his expenses are 
1^ of his sidarr ; at the end of 4 years he has saved £259^ : find 
his first year s salary. 

5. Divide £21 among 5 men, 12 women, and 18 children, ^ving 
each man twice as much as a woman, and the 12 women twice as 
much as the 18 children. 

6. A telegraph company finds its political, commercial, and 
domestic messages are in nnmber 14, 57, 29. The average number 
of words in the three classes 130, 14, 36, respectively : how much 
does the company receive for 100 average messages, at the charge 
of Ss. 9d, for 20 words ? 

7. Required the edge of a cubical mound of earth which contains 
320 cubic chains 13504 links ? 

8. How much must I invest in the 3 per cent, stock at 90, in order 
that when I sell £1000 stock at 93^, and the remainder at 84}, I 
may gain £6 5s : and if I invest the proceeds in the 4 per cents, el 
par, find the difference in my Income. 

9. Four persons enter into partnership, the 2nd has twice as large 
a capital as the first, and the third as much as half the sum of the 
other two, and the fourth has a sum equal to the capital of all the 
others. The total profits are £5000, how much should each 
receive ? 

10. If I spend 6 guineas per week, what must be my income to 
allow m^ to lay up £300 per annum? 

11. Three men start together from the same point, and walk 
continually in the ^ame direction round a circle f of a mile in 
circumference in 10, 18, 90 minutes, respectively. Find the least 
time in which they will be together, and number of miles each 
travels. 

12. A train 88 yards long overtakes a man wafkmg along the 
line at the rate of 4 miles an hour and passes him in 10 seconds, 
20 minutes after it overtakes another man and passes him in 
9 seconds ; where will the train be when the last man overtakei 
the first? 
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M. 

1. Two lines are 41*06328 and *0438 of an inch long, respeetiTely. 
How mea^ lines as long as the latter can be cut off from tiie former ? 
What will be the length of the remaining line? 

2. A person's average annual income from 1830 to 1850 (indnsire) 
was £874 9s. Sd, In 1830 his income was £869 18«, lOd, and 
in 1851 his income was £860 Is. Id, What was his annnal ayer- 
age income from 1831 to 1851 (inclusive.) 

3. A rectangular field whose length is 3 times its breadth, con- 
tains 6 acres 900 yards : find its length and breadth, 

4. A bankruj^t can only pay 6s. 10^. in the pound: how mnch 
per cent, will his creditors lose ? 

5. A man buying goods by means of false scales defrauds to the 
extent of 15 per cent., and 15 per cent in selling : find his whole 
gain per cent 

6. What will be the amount of £2,400 at 10 per cent, paid half- 
yearW in 1^ years at compound interest; and at what r^te of 
simple interest will the same principal amount to the same sum in 
the same time ? 

7. A railway is constructed 35 miles at an estimated expense ot 
£6,000 per mile, and £50 shares are selling at 4 premium : but it 
is found to cost £60,000 more ; what should now be the price of 
the shares? 

8. At what price must a person buy shares, which pay £3 5s. 
per cent, per annum dividend, to haye 5 per cent, for his money? 
A person having bought 20 of them at this price sells them, when 
they have risen £7 each, and invests in 3} per cent, stock at 90 
find the change in his income. 

9. Three soldiers A, B, and 0, divide 1155 cartridges among 
them ; as often as A takes 4, B takes 3, and as often A takes 6» 
C. takes 7 : find how many each has ? ! 

10. An army in a defeat loses i of its number, and 8,000 prisoners : 
after being reinforced by 6,000 men, it again loses ^ of its number 
in retreat, and 36000, left. What was the original force ? 

11. Multiply, and also divide 4*285714 by 4*09. 

12. The road between A and 6, distant 15 miles,, goes over a 
hill whose summit is 3 miles from A. Two men set out at the 
same time from A and B, the former going 4 miles per hour up 
hill and 5^ down, the latter 3} up and 4| down* How far will the 
slower have to go when the faster reaches B ? 
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K.— Open CompeUHon, 1871 (Time 3 hmrs). 

1. A nm has £576 6& 8d. per annum after paying inoome tax at 
the rate of 4d. in the pound. What is his income ? 

2. Find the price of 3 acres 1 rood 7 perches and 88 square yards 
at £161 6s. 6d;'per acre. 

3. Find the edge of a cube which contains 3,605 feet 64 inches. 

4. Molt^ly by duodecimals 8 ft. 7 inches 2 pts., by 5 ft. 7 inches 
11 pts., and the product by 3 ft. 7 inches. What does the product 
become when expressed in cubic feet, cubic inches, and a fraction of 
a cubic inch? 

5. A person in London owes another'in Petersburgh 460 rubles, 
which mmfc be letnitted through Paais. He pays the requisite sum 
to his broker when the exchange between London and Paris is 23 
frs. for £1, and between Paris and Petersburgh 2 frs. for 1 ruble. The 
remittance is delayed until the rates of exchange are 24 frs. for £1 and 
3 frs. for 2 rubles. What does the broker gain or lose by the delay ? 

6. What adyantace does a man gain, who, owing £1000 at the pre- 
sent; time, is allowed to extend the settlement of his debt over the 
next twelve months, by making four equal quarterly payments, sim- 
ple interest to be calculated at the rate of 5 ;^r cent, per annum ? 

7. Prove^ without using the common rule for the .eztractian of 
the square root, that 2*76 is the square root of 7*654. 

8L Find the difference between interest and discount on £7747 5s. 
for 6 months, reckoning 5 per cent, simple interest. . 

9. A person who has £1010 stock in a railway company guaranteed 
to pay 5 per cent, per annum, reoeires for Ms half-yearly dividend 
the guaranteed interest and a further bonus of 5s. 3d. per cent, for 
tha half-year; find thejamount of his dividend when an income-tax 
of 5d. in the pound has been deducted from it. 

10. The mean temperature from the 9th to the 16th Jan. 1871» both 
da5rB inclusive, was 34'6^, and from the 10th to the 17th it was 39*8^; 
the mean temp, on the 9tii was 30*5^; what was it on the 17th 7 

11. A man leaves one-third of his property to his widow and i to 
his son, who gets £326 more than eimer of nis four sisters, between 
whom the residue is equally divided ; what is the whole sum left ? 

12. The railway fare from London to Dover <70 miles) bein^^ 14a. 7d. 
and that from Paris to Boulogne (240 kilometres) being 36 '16 &s. ; com- 
pare the cost of travelling in England and France, the French metre 
being equal to 3 feet 3*37068 inches and £1 being worth 25*44 francs. 

13. If a piece of woric can be finidied in 45 days by 35 men, and if 
the men drop off by 7 at a time at the end of «yeiy 15 days, how 
long will it bebefoEB the work is finished ? 

14. A room is 16 feet 7 inches long, 13 feet 5 inches wide, and 10 
feet 6 inches high. Find the cost of papering it with paper 1 foot 8 
inches wide at lOd. per yard, and of carpeting it with carpet } yard 
wide at 4s. 2d. per yard. 

15. The cross receipts of a railway company in a certun year are 
ap;»drtioned as follows: 41 per cent, to pay working expenses, 56 per 
cent, to ffive tiie shareholdnrs a dividend at the rate of 3i per cent, 
on their shares, and the remainder, £15^000, is reserved. Find the 
paid up capital of the company. 
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O. 



1. A crew row down a stream in 2 hoaP0, and row back ngtAn m 8 
hout : compare &e rate of rowing and the rate ^iike istreaBL' '- 

2. Simpliiy 

3. Find 1)ir duodecimals the height of a parallelopiped which con- 
tains 659 ft. 1248 in. and whose base is 26 ft. 6 in. 

4. The content of a reetangnlar field whoae sides are as S to 5 is 40 
acres : find its diagonal in yards. 

5. At a game of biUiards A can give B 5 points in 60$ B can giye 
O 4 points in 44; and C can give D 4 points in 40: how* many points 
can A give D in 72? 

6. A farm ia let for £96 per annum and a certain number of quarters 
of wheat; but when wheat is S8«. per quarter, the whole rent is 15 
per cent less than when wheat is 568, per quarter: -find the ntunber of 
quaifters of wheat included in the rent 

7. In what cases win a recurving decimal have a recurring decimal 
for its square root ? find ^/^WSSOesi. 

8. If gold can be beaten out so thin that a grain will form a leaf 56 
square inches, how many of these will make an inch thick ; the weight 
of a cubic foot of gold b€ing 10 cwt. 95 lbs. ? 

9. A watch which is 10 minutes too fast at 12 o'clock <m Monday 
gains 8 minutes and 10 seconds per day: what will be the time by it at 
10 hrs. 15 m. on the following Saturday momiag? 

10. Find by reducing to their prime factors the L. G. M. of 2481, 
2717, 3558, and 4199 and add the fractions ^j^, ^r^, 3^, vmd ■^. 

11. Explam the difEerence between a decimal and a vulgar fraction; 
and umplify 

5x Vi+jx Vi-i -45 " ^^ 

12. Bronze contains 91 per cent, of copper, 6 per cent of zmo, and 3 
per cent of tin. A mass of bell^metal (consisting of copper and tin 
only) and bronze ^ed together is found to contain 88 per cent of 
copper, 4*675 per cent of zinc, and 7*125 of tin. Find the proportion 
«f oc^per and tin in bell-metal. 
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P. 

1. A and B are out shooting snipe; A fires 5 shots to B*8 8, bat A 
kills only 1 in 3 while B kills 1 in 2: -when B has missed 36 shots, how 
many birds has A killed ? 

2. A poond troy of British standard gold ^ fine is worth £46 13c. 6dL: 
find the ralue of a gold coin weighing 7 dwts. 1 1 grs. of which the per- 
centage of pure gold is 92*5. 

3. Add Yi^^^ pound troy to ^ of a pound ayoirdu^is, and gire the 
result (a) in troy weight, (6) in ayoirdnpois weight. ' 

4. A merchant buys 262p quarters of com, J of which he sells at a 
gain of 8 per cent, and the remainder at a gain of 5 per cent. If he 
had sold the whole at a gain of 6 per cent, he would have made £63 
more. What was the cost price per quarter ? 

5. On the top of the Crystal Palace there was a cistern 13|feet long, 
6 feet broad; it contained 294*25 eubic feet; find its depth; find also the 
weight of water it contains, a cubic inch of water weighing 252*5 grains. 

6. There are two vessels, one containing 12 gallons of water, the 
other 6 gallons of wine; if a gallon be taken out of each and poured 
into the other, and if this be repeated four times, find ho^ much wine 
and trater will then be in each. 

7. A cube contains 2*370 yards: find (1) its edge; (2) its diagonal i 
(3) the cost of painting its outside at 1*4<. per square foot 

8. Two parallel walls are 10 feet apart; a man whose eye is 5 ft. 
6 in. high has to walk 20 ft. back fh>m the lower wall before he can 
see the top of the highw : given that the lower is 8 ft. high, find the 
height of the higher. 

9. The value of a certain length of material A is f| of the value of 
the same length of another material B, and the weight of 17 yds. 2 ft. 
of A is fl of the weight of 15 yds. 1 ft 9 in. of B. If the value of 
3 cwts. 27 lbs. of A be £35 28, what is the value of 1 cwt 2 qrs. IS lbs. 
ofB? 

10. If the actual weight of a cubic foot of water be 62*36 lbs. avoir- 
dupois, find the error in calculating the weight of 1000 cubic ft on the 
approximate assumption that a cubic fathom weighs 6 tons. 

11. A man running at the rate of ten miles an hour towards a spot 
where minute guns are discharging, finds that 18 minutes 45 seconds 
elapse between nis hearing the first and twentieth reports ; find the 
velocity of sound. 

12. In the centigrade thermometer the boiling point is 100^ and the 
freezing 0°, in the common thermometer (Fahr^eit's) the boiling 
point is 212° and the freezing 32®. Find the marks on the common 
thermometer corresponding to 24°, —8°, and —54° on centigrade^ 
respectively. 
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Q. 

I. A penoa can row 9 miles an hour on. still water, and he finds it 
lakes him just S times as long to row np as to row down the riyer : find 
the rate of the stream. 

%. Simplify 816 1 

166463 " 1393 



, . 1 816 

1-h ,^^^ X 



1393 166463 

9. Find the dimensions of a rectangular cistern, whose hase is a 
aqoare and height eqaal to half the length of one side of the hase, and 
which contains 58000 gallons, each gallon heing etjnal to 277*274 cubie 
inches. 

4. If the diameter of a goinea be to that of a sovereign as 8 : 7, find 
the proportion of their thicknesses. 

5. Find the expense of lining the bottom and sides of a rectangular 
cistern 12 ft. 9 in. long, 8 ft. 3 in. broad, and 6 ft. 6 in. deep, with lead 
which costs £l 8s, per cwt, and weighs 1 lb. to 18 square inches. 

6. A and B can do a piece of work in 12 days, A and C can do the 
tame amount of work in 15, and B and C in 18 days: in what time 
coold each do it separately? 

7. In a certain Pqst Office the proportion of unpaid letters to the 
whole number posted was 9 per cent; and of the paid letters 61 per 
cent were stamped : the whole number posted being 650,000, how many 
were stamped? , 

8. Find the square root of the sum of the squares of 10'4 and 

2 */2 

14*81 ; find also to four places of deeimals the value of (a) -y— 

9. If 25 per cent be gained by a furnace which consumes its own 
onoke, how much per annum will be saved by a man who before used 
7 tons of coals per week at 23^. per ton ? 

10. The average price of wheat in 1886 was 62«. 3d. and from 1836 
to 1842 inclusive was 63«., and from 1837 to 1843 inclusive it was 64«. 
2d; find the average price of wheat in 1843. 

11. A can mow 2} acres in 4} days, and B 2| acres in 3| days; they 
mow together a field of 10 acres: how long have they been engaged at 
it, and whaf share will each do? 

12. Find in inches and the decimal of an inch the length at 60^ 
Fahrenheit of a column of mercury l^hich at 32° is *76 of a mdtre in 
length, supposing the cross section of the column to be invariable, and 
mercury to expand *00018 of its bulk for each degree centigrade; a 
nitre being 39-37079 inches, and 5° centigrade - 9^ Fahrenheit. 
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1. K a person invests £9040 '.6f. in the 3| per cents, at 94, wliat 
income will he have, brokerage I, and other expenses ^ per cent. ? 

2. If I invest in the 3 per cents, at 72 and on their ridng to 60 sell 
ont and invest in the 4 per cents, at 96 andgain £43 lO^/per annnm : 
find the sum at first invested, and the incpme I will now haves 

8. A person having to pay £1085 t^^o years hence, invests a certain 
som in the 3 per cents, at 73, to accnmnlate interest nntil the debt is 
doe, and flie same snm the next year. He sells ont the same price and 
jnst pays the debt, what snm did he invest? 

4. How macb 4 per cent stock at 93| mast be sold ont to pay a blH 
of £954 17*. 6<2., 9 months before it is dne< discount at die rate of 5 per 
cent per annnm ? 

5. Find to the nearest ^th the rate p^r cent, of compoimd interest at 
which money will double itself in 6 years. 

6. A and B have the same capital : A purchasea an equal amount of 
stock in the 3 per cents, at 91 and in the 3} at 97}. B invests cquaUy 
in both stocks, and his income is Is, less than A*8, what snm had each. 

7. The capital of a railway company is £5000000, and the net 60 
per cent of the gross receipts: .find its gross rec«pts, the duu^holders 
receiving 5 per cent per annum fifee of income-tax at Sd, in the pound ? 

8. A person sells out 8000 consols in the 8 per cents, at 89]^ and 
invests half the proceeds in Dutch 4 per cents, at 87^7 and the other 
half in Dutch 2| per cents, at 54^ Find the alteration in his income. 

9. One company guarantees to pay 5 per cent on shares of £100 
each; another 4| per cent on shares of £7 10«. each; the price of the 
former is £124|, of the latter £8 10«. ; compare the rates of interest they 
would give to a purchaser. 

10. A person expends £3500 in the purchasing Great Nugget shazes 
of £5 when they are at 2 premium, and £500 in purchasing Agua Frias 
of £2 when at { discount; he sells out when tbe Nuggets fidl to par and 
the Agua Frias rise to 8 premium. Find his gain or loss after paying 
his broker | per cent on all the money that passed through his lumds. 

11. By selling out of the 3 per cents, at 96 and investing in railway 
5 per cent stock a person increases his income 25 per cent Find the 
price of the railway stock. 

12. At what price must a person invest £5210 in a 4} percent stock 
so as to have the same income as if he invested in the 3 per cent, oonsols 
at 932, i P^ ^^^ brokerage, and 1 per cent brokerage on the stock 
purchased in the former case ; and what income will he have? 
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S. 
India Forest. {Time 2^ hours,) 

1. What would be the cost of painting the 4 walls of a room whose 
length is 24 feet 8| inches, breadth 16 feet S^ inches, and height 11 
feet 6 inches, at 48. a square foot. 

2. Beduce to a simple fraction — 

n + ij-n ^"i^r !-» * 

H + n-H ^-U A+i 

3. By selling a horse for £82 5s. a person lost 6^ per cent ; how 
)nnch per cent, would be lost or gained if he had sold the horse for 
£90 10s. ? 

4. Find within an inch the diagonal of a square field containing 2 
acres. 

5. Multiply by duodecimals 10 feet 5 inches 3 parts by 9 feet 7 
inches 10 parts, and express the product in square inches and the 
fraction of a square inch. 

6. A person invests £2500 in the 9 per cent. Japanese loan, which 
was issued at 9S per cent, at 1^ discoimt; how much stock will he 
have and what rate of interest will the investment give ? 

7. Find the difference between the interest and the discount oq 
£2598 15s. for 3 years at 5 per cent. 

8. Express 4 lbs. 3 ozs. 12 dwt% 6 grains troy weight as the deci- 
mal of a pound avoirdupois. 

9. Beduce '2671875 to a vulgar fraction, and if the unit be £3 
reduce the fraction to shillings, pence, and decimals of a penny. 

10. A wall 5 times as high as it is broad and 8 times as long as it 
is high contains 18,225 cubic feet. Find the breadth of the wall. 

11. A person had £6900 stock paying 3 per cent. iU a company, 
and was offered the choice of being paid off at par or of receiving 
£110 of a new 2|- per cent, stock for every £100. He chose the for- 
mer alternative, and invested his money in the 3 per cent, consols, 
at 92. Find the amount of his stock in consols, and the excess of his 
inconu) above what it would have been if he had agreed to the pro- 
posed conversion. 

12. Find the prime factors of 111540, 296352, 404352 ; and thence 
write down all the numbers which will divide them all without a 
remainder, and the smallest number they will all divide without a 
remainder. 

T. 

Constabulary Cadets, 

1. A person buys £700 stock in 3 per cent, consqls. at 94^„ahd 
Invests £585 in Russian 5 per cent, stock at 97J. Howmuch stook 
has he standing in his name ; and if he sell out the first at 95 and mt 
of the second at 96|, find his gain or loss ? 

2. If 5i per cent be lost by selling goods at £5 5s. 6d. per cwi, 
what per cent, will be gained or lost by aelling at 3s. 2d. per pound ? 

n2 
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3. A peraon inyeBts £1638 in the 3 per oenta. at 91 ; he seUs £1200 
fltock at 93} and the remainder at 85, how much does he gain or loaeu 

4. How many lbs. of tea at 2s. 8d. per lb. mast be mixed with 
495 lbs. at 2s. 9d. per lb. so that a profit of 10 per cent, be realized 
by selling at 3s. per lb. ? 

5. A person has 1260 qrs. of wheat ; he sells } at a gain of 5 per 
cent, i at a gain of 8 per cent, and the remainder at a gain of 12 per 
cent Had he sold the whole at a profit of 10 per cent he would have 
made £23 28. more than he did. Find the price paid per quarter. 

U. 

Competitive ExammcUionfor Clerkshipa in the B<mh{Time 2 hours, ) 

1. Find (by Practice) the dividend on £1731 10s., at 138. 3d. in 
the pound. 

2. Find (by Practice) the price of 3 tons 15 cwt 1 qr. 7 lbs., at £3 
per ton. 

3. Add together 2^ ^, 1^ and i, 

4. Divide 4*67 by 2 '643 to five places of decimals. 

5. Convert the following sums into, pounds, and decimal parts of a 
pound, to three places : add the results, and compare with the tot 
obtained in the ordinary way :— -£34 58. 7d., £21 6s. 4d., £3 2s. 6d., 
£9 5s. lOd., £61 2s. 4d. Place the two workings side by side. 

6. Find the simple interest on £7426 15s. 6d. at 3| per cent per 
annum, for 14 months. 

7. Find the simple interest on £516 3s. 7d. for 97 days, at 4^ jier 
cent, per annum. 

8. Find the amount of £7428 in three years, at 4 per cent com- 
pound interest 

9. A bill at three months, drawn 11th April, for £198 17s. 6d., is 
discounted 7th May, at 5i per cent. ; calculate the proceeds. 

10. The following sums of money are invested :— £35,000 at 4 per 
cent ; £126,000, at 4} per cent; £40,000 at 3} per cent; and £56,000 
at 3 per cent. Calculate the average interest on the whole amount 
invested. 

11. A sum of money, £500, is lodged on the 12th April to a deposit 
aocount, when 2i per cent interest is allowed ; on the 27th May the 
interest faUs to 2 per cent ; on the 17th August it is advanced to 3 
per cent ; and on the-30th September the deposit is called in. Cal- 
culate how much the depositor will get 

12. The following sums bearing interest are lodged :— £360, 13th 
March, at3i per cent $ £420, 17th June, at 4 per cent ; £1000, 5th 
July, at 4 per cent ; £500, 7th September, at 4^ per cent ; and 
£1200, 28th November, at 5 per cent Calculate the interest due on 
aUtDecembw. 



ABBWXBS. 

I. 
(I)A9a (2)140a (3)2077. (4)4570. (5)8009. (6)9097. (7) 

461001. (8)2005087. (9)27000706. (10)840020. (11)10004008. 
(12)1102070050. (13)90040. ,(14)304040004. (15)603050. (16) 
7003040. (17)8000001002. (18)500401. (19)30007040. (20) 
506000020. (21)4000505. (22)8000000600. (23)10020001. (24) 
400004040. (25)9050060004. (26)805000000099. 

II. 
11)218721. (2)3634130. (3)38203510748. (4)2159758. (5)2073488. 

^6) 1143469. (7)1423010. (8)1608991. (9)3292. (10)1967321 

(11) 176888441. (12.) 12413. (13) 304125276. (14) 2348414. 
(15)305852878. (16)567036010. (17)12733136. (18)504605285. 
(19) 4985971533. (20.) 4568592. (21) 9598141817. (22) 
122356701416. (23)5113599. (24)11014405709. (25)293771741. 

(26) 1996644. (27) 426683748. (28) 1824386339. (29) 1198207, 
(30) 324213593. (31) 27378073. (32) 17018867. (33) 11257491, 
(34) 14145339. (35) 13439199, (36) 12914265* (37) 297459646. 
(38)97989889. (39) 98561942a 

m. 

(1)613.33. (2)66641. (3)217049. (4)21107. (5)96444. (6)2165, 
(7)«2514. (8)662733. (9)47693. (10)1618. (11) 677949570h 

(12) 6097700810072. (13) 593684253. (14) 4228908880. (16) 
4230399880. (16)7977100909213. (17)27909498. (18)875308643. 
(19) 163161134. (20) 500710920089. (21) 96106639364. 

IV. 

(1) 690739. (2) 702624. (3) 947089. (4) 1171740. (6) 666952. 
(6) 8690693. (7) 199617 : 243012. (8) 3694992 : 4310824. (9) 
7278638 : 8476010. "(10) 81746410 : 87768766. (11) 109344206 : 
116232030. (12)64949721:62052737. (13) 43606640:76166882. 
(14) 68604840 : 72808200. (16) 9003466000 : 861676880. (16) 
3996916833 : 80737410. (17) 4342886402400. (18) 246204228763000. 

(19) 97162093486360. (20) 49631686380800. (21) 9108668931220. 
(22) 761680000 : 146880000. (23) 161240000 : 129350000. (24) 
5661104 : 6244992. (26) 10611337 : 11676004. (26) 5024659561. 

(27) 46129276014848. (28) 6690678298. (29) 51734631391872. 
(30) 3692212. (31) 1486958060. (32) 3131672. (33) 1000362160. 
(34) 163288487686. (35) 250076455045. (36) 69162164100662. 
(37) 49062139937803. (38) 9623916224416. 

V. 

(1) 32886+ 1*; 19731. + 1. (2) 11899 + 2 : 10411 + 7. (3) 
1038816 : 779112. (4) 3071 : 2943 -|- 1. (5) 3338 : 2616 -|- 10. 
(6) 2966 + 21 : 2669 + 72. ^ (7) 9169 + 26 : 8468. (8) 16423 + 
148: 12326 + 66. (9) 11878: 11136+608. (10) 963+368:917+8. 
(11) 932746. (12) 829107 + 6. (13) 62084251446 + 4* (14) 
8866443377. (16) 120874866968. (16) 967427210 + 61. (17) 
908382686 + 366. (18) 264S4 + 44. (19) 467878404 + 311. 

(20) 12086960 + 69. (21) 30000 + 69. (22) 66665242 + 37. 

^ Bwnainder. 
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(23) U693 : 6011+15. (24) 7282 : 6499 + 77. (26) 14:556: 
116751 + 12. (26) 12247 + 441 : 161969 + 16. (27) lt)979 + 
319 : 80615 + 67. (28) 488 + 1179 : 684 + 379. (29) 4697 + 
86 : 74 + 3586. (30) 6800 + 400 : 6301 + 640. (31) 38745 + 
20 : 27676 + 20. (32) 14964 + 65 : 7183 + 20. (33) 39147 
+ 10 : 2^748 + 26. (34) 39873 + 21 : 22162 + 6. 
(36) 1904916 : 3666612. (36) 3996370 : 7496894. (37) 9155 -t- 
3J : 3410 + 21. (38) 11806 + J : 2724 + 7^. 

VI. 

(1) 1452507303. (2) 117288146. (3) 1527 + 7. (4) 74813. (5) 
788910. (6) 13707360. (7) 1029fU. (8) 999. (9) 10670 : 8536 : 
10246401 : 9. (10) 1067. (11) 23887872. (12) 17030. (13) 152 
days. (14) 2397 days. (15) £14400. (16)66. (17)477120. (18) 
385d. (19) 11. (20) 148. and lis. (21) 30. (22) 1038832. (23) 
362a (24)4620. (25)145881529087. 

VII. 

a. (1)... (2) 9017059096; seven thousand one hundred and six mil- 
lions five hundred and ninety-seven thousand and forty-eight (3) 
662 and 473. (4) 31036. (5) Sixty-two millions eight thousand 
six hundred and seventy and one-half pounds. (6) 1053173490. 

h. (1) . . . (2) 52 years. (3) £334292471. (4) See p. 26. (5) Six 
hundred and thdrty-eight thousand five hundred and ninety-four. 
(6) 104 weeks. 

e, (1) 4083. (2) Three hundred millions thirty thousand and thirty : 
xdne hundred and ninety-nine thousand nine hundred. (3) 187870 
+ 27 rem. (4) 23 days. (5) 99 : 119 : 118. (6) 186000 mUes. 

d. (1) 334997947676. (2) 6062513. (3) 233 and 204. (4) 24725i. 
(6) 268694^ miles. (6) 224433 fr. 86146 sovereijsniis. 

e." (1) 3891144444627440. (2) 297. (3) £1. • (4) 197127. (5) 808920 

times. (6) 4236 -t- 26. rem. 
/. (1) 2482896964695. (2) (a) 74. (b) 81. (c) 56. ' {d) 195. (c) 

79, and final result 10. (3) 275 acres; £1306i (4)106689. (5) 226a 

(6)850. 

vni. 

(1) 15120f. (2) 81120 feet. (3) 76886 oz. (4) 42281 lbs. (6) 2703294 
in. (6) 124614 oz. (7) 44387 oz. (8) 582205 oz. (9) 865170 in. 
(10) 2689542 in. (11) 40704 qrts. (12) 200944 gcs. (13) 136240 

. sq. ft. (14) 99528 grs. (15) 91214 grs. (16) 137036 in. (17) 
2181240 sees. (18) 17875 sq. in. (19) 643104 sq. in. (20) 99204 
ft. (21) 101095 grs. (22) 1574624 drs. (23) 9591f. (24) 78256 
grs. (25) 1358880 drs. (26) 506722f. (27) 673328 oz. (28) 
58191ft. (29) 85931 gra. (30) 25432235 sees.. (31) 3055709 sees. 

IX. 
(1) £25 14s. Id. (2) 428 tomr 4 ewtiL 13 lbs. 11 oz. (3) 90 lbs. 11 oz. 
3dwts.l7gn. (4)i3aQS. 12plB.17yd8. 5ftl (5)48wk8. 3days 
13 hvB. 8 m. 55 sees. QS) 19 lbs. 4 oz. 3 dwtti. 22 grs. <7) 5 mk 3 
for. 38 pis. 2 yds. 8 in. (8) 204 tons <2 cwts. 2 qrs. 1 lb. 
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(&) 1 -wk. 10 bxs. 25 sees. (10) 25 loads. (11) 1041 gross 8 doz. 
(12) 7 aa 26 pis. 10} yds. (13) 4 lbs. 7 dwts. 18 gzs. (14) 
18 owts. 8 lbs. 7 oz. (K») 91 mis. 3 lor* 15 pis. 5 yds. 1 ft. 8 in. 
(16) 3 mis. 7 for. 9 pl& 2y.ds. lit. 5 in. (17) 46 lbs. 3 022. 2 dwts. 
2gis. (18) 14 cub. yds. 2 ft. 1278 in.. (19)^2 oub. yds. 26 ft. 67 in. 

(20) 49 mis. 2 fur. 31 pis. 3 yds. 1 ft. 11 in. (21)2 tons 8 cwts. 1 qr. 
18 lbs. 2 oz. (22) 21 cubic yds. 4 ft. 189 in. (23) 118067. (24) 
9880 eroims. (25) 16048 half sovi. + 2«. (26) 11280 nls. 

(27) 43615 franfis. (28) £4 17«. Id, (29) 294. 

X 

(1) £163 13«. 6d, (2)£232l7jr. 10^. (8) £21819«.9<;. (4)£236I5«. lU. 
(5) £247 6«. 7}er. f6) £284 8». 8Jrf. (7) £11068 4». (8) £176 19«. 6j<f. 
<9) £3867 8ff. llfrf. (10) £11100 6«. 4^. (11) £8590 13«. Ad, 
(12) £28440 5«. 2d. (13) £85856 4«. lOd, (14) £18251 lis, dU, 

(15) £10846 16*. 9J<f. (16) £13867 18«. b^d, (17) £3269 1*. lOfrf. 
(18) £3297 4*. 5d. (19) £71616 14*. 7rf. (20) £42610 15*. 8|rf. 

(21) £64353 18«. %\d, (22) £2851 2«. OJ^^. (23) £4942 79. 3^. 
'" £2886 0». 8^. (36) £3712 4». 11^ (26) £4771 Is, 10^. 

£5206 13*. 9^<f. (28) £5670 13«. 1^, (29) £11898 14*. 6*<J?. 

£21986 13*. ^\d, (31) £114528 19*. ll^t^. (32) £18837 11*. Z^d. 

£11558 16*. 8i<?. (34) £4884 12*. 0^ (85) £2677 14*. 11^. 

(36) £2324 6*. l(i\d, (37) 2152 cwt8.2qrs. 16 lbs. (38) 297 cwts. 

1 qr. 13 lbs. (39) 321 lbs. 4 oz. 19 dwts. (40) 874 lbs. 6ozs. 16 dwts. 

(41) 90ac8. 23 pis. (42) 158 acs. 3 rds. 39 pis. (43) 279 acs. 1 r. 
7 pis. (44) 144 acs. 24 pis. 17 yds. 2i ft. (45) G56'' 48' 10". (46) 
8064° 55' 36". (47) 106 gaJs. 3 nags. (48) 181 gals. 2 qts. (49) 
163 tons 9 <ywtB. 14 lbs. (50) 63 yds. 2 ft. 11 J in. (51) 165 hhds. 
50 gals. 2 qts. (52) 148 mis. 4 fls. 11 pis. 1 ^t. 6 in. (53) 138 brs. 
66' 20". (54) 340 yrs. 3 m. 2 wks. 4 days. {66) £231509 14*. 11^. 
(66) £109771 0*. 6<f. (67) £217749 11*. 6d. 

XI. 

(1) £89 8*. 7f rf. (2) £102 18*. lOjef! (3) £966 16*. 9f<?. (4) £1821 
1*. 1\d, (6) £87 18*. 8jrf. (6) 103 16*. (^, (7) £1896 17*. 6frf. 
(8) £2693 0*. 8}(/. (9) £1012 2*. "Q^, (10) 86 owts. 3 qrs. 2 lbs. 
(11) 179 cwts. 2 qrs. 25 lbs. (12) 4 cwts. 2 qrs. 24 lbs. (13) 
36 ae. 3rds. 84 pis. (U) 77 ae. 14 pis. (15) 186 ac. 3 rds. 31 pis. 

(16) 110 ac. 2 rds. 15 pis. (17) 13 lbs. 14 qz.15 drs. (18) 61 lbs. 
14 oz. 12 drs. (19) 681 Jibs. 15 oz. 16 drs. (20) 73 lbs. 2 oz. 13 drs. 
(21) 70 yrs. 11 m. 1 wk. (22) 15 yrs. 10 m. 8 wks. (23) 3 days 
12 W 52 min. (24) 42 days 21 hrs. 64 m. (26) 79 oz. 17 dwts. 
21 grs. (26) 66 lbs. 10 oz. 14 dwts. (27) 7 lbs. 4 oz. 15 dwts. 

(28) 1 oz. 16 dwts. 21 grs. (29) 2 yds. 2 ft. 11 in. (30) 6 mis. 
7 fur. 34 pis. (31) 2 sq. yds. 7 ft. 114 in. (32) 19 sq. pis. 25 yds. 

2 ft. 16 in. (33) 97 yds. 8 qrs. 3 nls. (84) 47 ells 3 qrs. 2nls. 2 in. 
(85) £63 6*. ^d, (86) £44 13*. 1^, (37) £13 4*. ^d, (38) £147 
10*. 9}(f. (39) £2 8*. ^, (40) £247 lU 7|d. (41) £966 2*. 2id, 

(42) £288 4*. 3^ (43) £740 7*. ^\d, (44) £^177696 14*. Ki^d, 
(45) 202 tons 18 cwts. 2 qrs. 20 lbs. (46) 53 yds. 1 ft. 2 in. (47) 
£80898 10* ^d, (48) £557862 12*. ^d, (49) £480259 12*. ^d, 
(60) £319251 7*. l\d, (51) £310205 5*. lOj^. (62) 18 mis. 6 fur. 
88 pis. 4 yds. (63) 10 mis. 6 fur. 38 pis. 4 yds. 6 in. 

XII. 
■ (1) £176 17*. Ud, (2) £201 7*. ^}d. (8) £271 18*. 9ef. ' (4) £566 
19*. 10i<f. (6) £336 9*. Id, (6) £608 2*. 10^. (7) £17039 11*. . 
£19169 9#U0i^. (8) £28348 19*.; £29624 18*. 11^. (9) £46079 5*. 4^.' 



IV THE GiyiL SBBYIOB ABIXHMSIIC. 

£51889 38. 6d. (10) £64696 11b. Sd.; £69008 128. (11) £61345 
17s. 6d.; £51773 15b. l}d. (12) £42830 19s. 6d.; £46724 148. (13) 
£89225 198. 11^.: 42068 98. 2|d. (14) £82004 168. Ifd.; £33016 9s. 
8^. (15) £49454 58. 9^.; £53786 Ib. Ojd. (16) £30324 4s. l|cL; 
£48985 58. 1^. (17) 2930 ao. 3 ids. 10 pis. (18) 12212 ao. 8 pis. 
(19) 2188 cwts. 1 qr. 16 lbs. (20) 12021 cwts. 3 qrs. 27 Ibe. (21) 
14800 yds. 1 qr. ;t nls. (22) 27909 yds. 2 qrs. 1 nl. (23) £2502^ 14s. 
7d. (24) 447 toiu 3 cwt 2 qrs. 15 lbs. 13 oz. 15 drs. (25) £757 Os. 
4jd.; £447 2s. 6d. (26) £587 lOs. 4id.; £2859 168. l^d. (27) £564 
58. 9d.; £1758 5s. 2d. (28) £1409 3s. 6d.; £3588 188. 2id. (29) 
£46935 18s. 11^; £10631 5s. (30) £4139 38. 8^; £32214 Os. 6d. 
(31) £5371 88. 9d.; £8702 178. IJd. (32) £17268 78. OJd.; £7073 
98. 2id. (33) £37483 15s. 5d.; £11097 88. 4|d. (34) £37746 138. 7d.; 
£18705 138. 8id. (35) £60589 188. 0^; £161804 78. 6M. (36) 
£100376 19s. Old.; £11699 08.6d. (37) £1046104 lOs. Ojd.; £174792 
18a. 5^. (38) £4363 168.; £6354 Is. 6d. (39) £20030 2s. 8|d.: 
£41562 58. 7id. (40) £37686 48. l^d.; £17580 10s. 8}d. (41) £58593 
7s. l^d.; £15255 3s. 9d. 

xin. 

(1) £13 19s. 2d. (2) £11 168. 4}d. (3) £12 128. 9^. (4) £13 188. 

ejd. (5) £11 lis. lO^d. (6) £12 18s. 6jd. (7) £142 9s. 5jtd.; £116 

4)8. 0ji.-|-5id.* (8) £112 Os. 8id.; £99 lis. 8id.+l8. IJd. (9) £21 

IBs. lOid.; £18 58. 8}d. (10) £10 l7s. 9d.+8id. ; £17 5s. 6jd.+6id 

(11) £34 18s. 3id.+7fd.; £29 78. lOd. (12) £22 lis. 11^. 

(13) 75 cwts. 6 lbs. 7 oz. 7 drs. + 3 oz. 8 drs. (14) 43 cwts. 

3 qrs. 17 lbs. 10 oz. 10 drs. + 8 oz. 4 drs. (15) 1 cwt 2 qn. 

25 lbs. 2 oz. 3 drs.-)-7 drs. (16) 3 aores 1 rd. 14 pis. (17) 7 acres 

3 roods 29 pis. 28 yards 6 feet -|- 2 feet 72 mdhea, (18) 495 

(19) 1100. (20) 1465. (21) 1195. (22) 1176 + 7 lbs. (23) 965. 

(24) £71 168. lid. + Is. lOfi (26) £2 6s. 6id. + 16s. (26) 

£17 lis. 10|d. + IDs. 6d. (^) £6 lis. 9id. + £1 16b. (28) 

£1 38. Sid. + 6d. (29) 48. 8|d. -t- 2id. (30) £10845 13s. Id. 

(31) £981 68. 4d. (32) £20270 4s. lid. (33) £103899 Os. 3d. (34) 

£409 8s. lid. (36) £239 Os. 9d. (36) £148806 Ss. Id. (37) 

37200 lis. 3id. (38) £3246 9s. 7d. ; ^11 128. if. (39) 

£79695 198. llfd.; (40) £39 lis. O^d. (41) £39 lis. 9id. 

(42) 7994. (43) 1197. (44) 48. O^d. (46) 17 cwts. 2 qrs. 12 lbs. 

(46) £8269 6s. 4id. (47) £6206 138. Sfd. (48) 234667 grs. : 

40 lbs. 8 oz. 13 dwts. 16 grs. (49) 144 sq. mis. : 92160 acra. 

(60) £2969 28. Id. : £32463 198. 2d. (61) 1680 h. cms. 400 h. 

guins. (62) 6id. (63) 616168 pints. (64) «4 7s. 3id. (55) 

• BemaJnilflr. 



AKSWXBS. 



!!*?J^"V?Q^°?-,?F,?'\^'"'U^i?L*"- W 98168 gw. («8) 9842796 

!?«?• ^fli', •"• l^^.u"/'*'- 20 «»• (60) 6377200 bz. (61) 

• 110 tons 2 owt. 3 qrs. 20 lbs. 4 oe. (62) 639 qrs. 4 biu 2 nks 2 ntl 

\r^- ,^i^\l^i^^^;^ (M)12707/t. (6r203lS'.Sl3ffi: 
lOyds 7ft.108.in. (66) 16811>B.ll«.17dwto.8gw. (67)61251 
4 fur. 33 pis 2 yds. 1 ft. 3 in. (68) 62867296 InT (69) 18661 qS^ 

l^^- ^,?f; ^»T- L^^- ' P*"*- (70) 2 ao. 3 rds. 2 pk 18 X S^ft! 
72 in. (71) 6 wks. 10 hrs. 12" 32". (72) £96 88 7id (ItVM^ tj^L 

%:r^\^^k ^^ ^''' <7«) 203 iL 6ftirirpi8.^7ft. 6^ 

(76) 1 ton 2 owt. 2 qts. l8 lbs. 16 ozg. (77) 69 iT 1 rd 7 vdS' 
1ft. 67 in. (78) 3297 pints. (79) 78. 9id; £43 0« uid. (80) Sf* 

' iflL'f- K't \^^- J!?\i^ (83) £1906 ?68. V) 92 *^ 
18cwt8.lqr.21b8.6oz. (86) 128: 4in. f86J 72.5 rnr\ «i la.^^ 

(88) £9 4^ lOid. (89) L lid. ' (m dUl (91)^?68 f t ?6 ft! 

1247 in. (92) 134 tow 17 owts. 8 qrs 27 lbs. ^8 oz 7 d^' m\ 

224003877". (94) £6062 10s. (96) 6J. (96) 4744 X 4 te 36 «u' 

2yds. (97)2722. (98) £88 IsJ 2j'd. (99) JmS^s (loSTiM^ 

XIV ' 

i]» tl ^^> '^^^^ "*• ^*^- • *51 17s. Hid. (5) £52 68 lOid . 
^ 138 IJ (6) £5 108. 3d. (7) 1 ^ 3^ llTs oz. *(8 
ar7?w^ , (9) £56 168. 5id. (10) 13 ao. 3 rds. 34 pb 
^.1? ^.J.'^- ^ ^^- (^2) £17 128. lOid. (13) i46 
dollars. (14 5 toDS 9 owts. 3 qrs. 23 lbs 7 oz fi Hr.!u <. 
(15) £110 58. (16) £300. (17) 20 skirto (J) t st^lht « 

£176 15s. 8id. ; £125 3s. 2id. (23) £5372 4s. 7}d (24 ank?^ 

s; £t"5siid''z^^n. '""^ ''''' '^- S s?^ 

St «2f^8lt 5?Mf!J'-,^^^ *^^ '^^ ***^- (31) 2244614 
feet (32) 18 lbs 2 oz. 18 dwts. 3 grs. (33) 93 tuns 2 hhds. 17 eals 

f4^-, I ^Sif ^^^^ ""■ ■• ^^^ 1^- (35) 2 miles an iC 

(39) 1OT224A tones. (40) 3 cub.' yds. 20 ft. 1455 in. (41) 17968S 
«q. feet. (42) 2 mis. 5 fur. 39 pis. 1 yd. 4 in M3V39 ih, « „ . 
17 dwts. 20 grs. (44) 278172 ^ches. (ij^g ^2T.^ IZ 
261tel5oz. (46) 4221 feet. (47) 16 hrs. 20 mins. 18 1^ %^ 
^Itlfr- (f)«9'^-6*»>-34pl8.1ft.9in. (50)i^oS^ 

Smfto rif^r^- («7)8u^'3"L.^J^'J5s.i*2 
<70) 2 wks. 6 days 6 hrs. 52 m. 14 sec (71) 18661 qw. 7 bo* 



Vi THE CIVIL SERVICE ARITHMETIO. 

1 pk. 1 gal. 1 qrt, 1 pt. (72) 2 ac. 3 rds. 2 pis. 18 yds. 8 ft. 72 in. 
(73) 836686861 sq. feet. (74) £15 178. 3d. (76) £147 Os. 54d. (76) 
£5062 10s. (77) 80 oza. 12 dwts. 12 gra. (78) 1715 yards; 
£380 3e. 2d. (79) 798765439 drs.; £4992283 19B.'10id. (80) 1920. 
(81) £4 7s. 6d. ; 7id. (82) 701 lbs. 6 ozs. 6 dwts. 5 grs. (83) 
45724 persons. (84) £72 13s. 10|d. (85) 34940585 sq. in. (8d) 
74907 and 92 rem. (87) £7562 188. 4d. (88) £8 12s. 8fd. (89) 
£3 10s. Hid. gain. (90) £S 13s. 4id. ; £92 19s. 2d. (91) A. £350; 
B. £450 ; C. £720. (92) 17 tons 14 cwts. 3 qrs. 21 lbs. 2 ozs. 
(93) £232 15s. 3id. (94)484. (95) £4724 6s. 1 id. (96)791083425 
sees. (97) £296 lis. lljd. (98) 99. (99) £2 17s. lid. (100) 
white bats ; Is. 6d. (101) 4° 24' 6". (102) 13267583 times. (103) 
£762 16s. 8d. (104) 6632 acres 1 rd. 1 pL 6 yds. 4 ft. 140 in. ; 
206 aq. 1 rd. 16 pis. 7 yds. 8 ft. 30i in. (105) 28800 times ; 6 brs. 
181 m. (106) 330; £309 14s. 4id. (107) 44 mis. 960 yds. (108) 
£2 5s. (109) £106 16s. 9d. (110) 1° 55' 23" ; 23° 21' lOf". (Ill) 
£4 14s. lOid. (112) 20942352 sq. ft. (1 13) 10945 mis. 7 fur. 37 pis, 
(114) 765 ac. 3 rds. 9 poles. (115) 4fl. 3d. (116) A. £39 7s. 7id.; 
B. £65 12s. 8id. ; C. £105 Os. 4d. ; D. £118 2s. 104d. (117) 4yrs. 
45 days 15 brs. 45 m. (118) £42 8s. ; £7 2b. (119) 95 lbs. 1 oz. 

2 dwts. 22 grs. (120) £998 18s. 7|d. (121) 26f gals. (122) 33. 
(123) 2s. 3d. (124) 18s. 4d. (125) 209 boys. (126) £2 18s. 4d. 
(127) 1 bushel. (128) £3 10s. (129) 60 mUes. (130) 29 lbs. 6 oz. 
(131) 77 shares.(132) £1 17s. (133) 1 hr. 40 ^in. (134) 226 ac. 

3 rd3. 20 pis. (135) 16 lbs. 14 ozs. (136) £3 lis. 8d. ; £10 15s. ; 

£1 15s. lOd. (137) 23850 gross. (138) ^13 lis. llfd. (139) 4d. 

(140) Loss £30 3s. 5Jd. 

XV. 

(1) 7f : 4f : l^f . (2) 54^ : 212^ : 72^. (3) 14^ : 103^ : 111^^. 
(4) 9i : 21337 : 13ff . (5) V : V : if*. (6) m^ : W : ¥• Oj 

V/ : ^ ■ W. (8) H^ : YI • ^f f !]*• (9) W : Vi^ VsP- (10) 
io.p : JL7.9± : 4^0^. (11)22:39. (12)9:4. (13)5:4:^. (14) 

0:19. (15)12:8. (16)14:8. (17) f ; -^ : A. (18) ^^ : |^ : 

tV (19)T\:i:f (20)i:f:i^. (21) |^. (22)^. (23) ff||. 
(24) U-Xi^^iJ-U. (25) 9Q a,9^^;i9. ».» . (26) »fi-ajL^^UL4-jLaj9. (27) 

( }R45. O . ia^0^^7^1?9,? 445^6 , (28) ?6p , 3gQ^^p5 «} 4 g^ (29) | : |^ : ^. 

(30) ii:^«^:«. (31)1 :|;i. (32) f i^ : *• (33)*:^}: 
A : If. (34) f (35) ^, (36) «• (37) 95. 

XYL 

(1) i; 24. (2) 2;2^V (3) Hh W IJI- (5) Iff- («) ^H- 

0)mU' wm- (9)2H. mi^. ^11)2^^ 



(12) m; "A- ■») m-. m- (")«AVi «*«. iw 

12A- ")13J«Fi«*(20)5AVi.i«S. (21)31 
ISA- (25) Mw 12..V (2«)a8 6,. 6d. (2,) itf? 

(«itoH?W4if <^=' «'«^ ^A- (»») ' W 

xvn. 

(1)1; *; 4- (2) ii A; f. (3) Jft. {<) ,i„. (5) s^. 6«; 

33*- (8 <i%i2A;2J8- ro-iV. i7«;iiH.l8 

(11) lOA; A; **■ (12) Hi 17H; 2CJI. is) Hi; i^; 

','.? '^' "«,' A- (")2H;i2« i. (K)2iA, 
HJiWA. (i9)AiHiiil|. '*" 

X7III. 

iM»i Hi 'A- (5)3*1 26} ! 8f (efsH; ir- -' 



w 



>i? !^- i"j ^^^- tl8) 56- (19) 28. lid. 120)^3 ISell 
(21) 88. 7d. (22) 63. 

TTY , 

(1) iS = I- (2) « ! m. (3) IJJ ! IJf. (*) £8 6b. iM- (5) 
£21 8a. 6fd. C6) 23 cwtg. 1 qr. 2} Ibe. (7) 5 ao, 1 rd. 17 pli. 
16yda.lftl8m. (8)H:|i,I3i. (9)A:lA:32i. (10)^. 
(11) -ft- (12) A- (13)3?- (14) H- (16) «, (16) i. (17)W»- 

N a* : 13i : M. (23)iVt=A:rfi- (44 IM : 4# : 92. fag) 
5> : 2« : 13J. (26 1 A : i : 7A- (27 i?- (28) JJ. (29) 10^. 
(30) ■!%■ (31) 16i.l0i (32) SJinoheB. 

XX 

(1) 095. (2) -OSa. (3) 12-06& (4) -Ma. (fi) 50-08. (6) 29009. 

(7) 47-4. (8) 69'607fW4. (9) 120014019. (10) M-6494 (in 

eo'Oeooe. (i2) 17-017017. 

(1) 425-9573. (2) 757499. (3) 470709. (4) ia-6338. (5) 
S404-8602. (6) 448'8OT4. (7) IBSWS. (8) 664^2692. (9) 
779 1686. (10) 580-491902. (11) 799977021. (12) 615-82373. 
(13) 12988-7753. 



y^j fHB CIVIL SERVICE ARTTmCETIC. 

XZIL 

(1) 118*114. (2) 9753051268. (9) 109997842*809099. (4) 11*7537. 

(5) 12*561. (6) 446*352. (7) 115*2839. (8) 2-109. (9) 

3011-5026. (10)1126-849608. (11) .29738*94371. (12)1637*269485. 

(13) 33*06886. 

XXIII. 

(1) 510*3. (2) 375-54564. (3) 146*4661. (4) 341*508486. (5) 

•0037777. (6) 1*69194. 0) -37368892. (8) 2460168. (9) 

2-691066. (10) 11961-232. (11) 63683564. (12) -035594. (13) 

• -7625 : -07392. (14) *2760494. (15)5424-8324832. (16) *01977048. 

(17) 32*5819809. (18) *3154032. 

XXIV. 

(1) 12*96. (2) 7-8125. (3) 185000. (4) 12-932... (5) *021.., 
<6) 7 tons 18 cwts. 3 qrs. 10 lbs. 8 oz. 7*168 dre. (7) £160 14s. 5 Jd.* 
(8)24106-25. (9)3-271... (10) '15. (11)66993... (12)686-769... 
(13) -09672. G4) 74-782... (15) 12054054. (16) 40000. 
(17) 399016-146. (18) -6586... (19) 50. (20) 32-941552511. 
(21) -013 : 0013 : 130. (22) -01026... (23) 1230-769... (24) ^. 

(25):nSra- (26) 2,,Mtf2tAc. (27) 23xf fe : T«yw* (2S)-6:*2: 
•876 ; *8 ; -76. (29) *4376 : -44 : *40625 : -734376, : -1662. (30) 
•790626£ : *8875 : *03126 : -94376. (31) 40626£ -4697916. 
•210416 : -0676. (32) -083 : -2S : -62083 : -126. (33) : -148809523 : 
« 2986607. (34) -616626 *. -396876 : *0d626. (36) -616626 : *5625': 
•21876 : -296876. (36) -09376. (37) -668823629411764? (38) 
-078126 : -2142867. (39) -084 : -000086805 (40) -876JB : :68126£. 
(41) •840625£ : •976£. (42) •890626£ : •396876£. (43) *64375£ : 
•21876£. (44) 16s. : 4*636d. : 6-58d. (46) 23 hrs. 26 mins. 26 -4 sees. 
(46) 48. 2*72d, (47) 3 rds. 7 pis. 9 yds. 8 ft. 42*912 in. (48) 
13s. Ifd. : 198. 6id. (49) £5 lOs. 6d. (50) £1 Os. ll-856d. 
(51) 15s. (52) 58. (53) 149. 7id. (54) 6d. (55) 6H. 

XXV. 

(l)*s|. (2)*:*. (3)A:«. (4) A : A- (5) ^ -f (6) 
*;«. (7)H-^- (8)*-A. (9) -100*56 ; -0222. 

XXV(a). 

(1)4^. (2) -0325201. (3)^. (4) £667 13s. lO^V^- : -621380732. 
(5) lOMHB- (5) -03. (7) 6. (8) 1 : 1. (9) 2-59349. (10) 335mVTW«Vs- 
(11) -63633. (12) l:7i. (13) yfy. (14) £38 128. 6^d. (15) 
2024f^iiH. (16)2H«. (17)*. (1S)t«3t. (19) 2|SH. (20) 
«V.¥r. (21)(a)13AV. (&) £28 7s. 

• Accoratdj «'M897810318. 



ANSWERS. 2X 

XXVI. 

(1) 12'274i., (2) 7-3476. (3),^. (4) •0iU15525. (6) -6109126984 
(6) 10 : -276 is nearer by -OOOOi. (7) £3 18s. Id. (8) £6 18b. l^d. 
(9) £266 68. 0-96d. ; 9 lbs. 12 o^. 4*80768 drs. ; 98. 4d. (10) 
2|i; 7|j. (11) 14-49 : £1738 lOs. (12) '3216. (13) -846165; 
-26027397; -378; -37209302. (14) £3466. (16) Mi- 06) 9|d. 

(17) 4m. (18) h (19) 034102562. (20) ^Wr. (21) 1. (22) 
17s. 8d. (23) -076923. (24) ^. (26) 13400 : -00134. (26) 
•09376. (27) 3 qrs. 10 lbs. 14*3616 oz. (28) 1433*43717. (29) 
2f^. (30)98. IJd. (31)39. (32) £4 2s. 1 JId. (33)344*32994103. 
(34) 0190752. (35) 016625. (36) -10416. (37) ^V (38) 
•386416£. (39) 814968d. (40) i (41). 14*79816. (42) 4f||. 

(43) £192 8s. Id. (44) 0083. (45) Is. 6d. (46) 1375 -00000125. 
(47) 2s. 7H. (48) 17888^^. (49) £2 17s. ^U^d. (50) 
•005634765625. 

XXVII. 

(1) £2 12s. low. (2) £2 4a. (3) £33 8b. 3d. (4) £93 2s. OJd. 
(6) £36 14s. 3d. (6) £5378 l9s. lO^d. (7) £1644 38. lOJd. (8) 
£738 138. (9) £17289 Os. 6f d. (10) £9643 6s. Oid. (11) £1912 14s. 
(12) £17? 17s. lOfd. (13) £258 178. Id. (14) £367 Ss. lOJd. 
(15) £1060 6s. 74d. (16) £625 19s. Ofd. (17) £184 14s. 8d. 

(18) £67 8s. 6d. (19) £742 5s. 5d. (20J £34596 9s. 84d. (21) 
£91949 Is. lOi^d. (22) £78 6s. (23) £34 9s. 94d. (24) £1030 3s. 9d. 
(25) £31907 9s. lid. (26) £10757 19s. 9d. (27) £669 2s. 9fd. 
(28) £49 14s. lid. (29) £44 Is. llf^d. (30) £100 15s. 7id. 
(31) £60 12s. 3Ad. (32) £311 Ss. (33) £87 Os. 7id. (34) 
£83 6s. 54d. (35) £10 2s. Oid. (36) £909 9s. 3d. (37) 
£25557 188. 14d. (38) £641 14s. 4id. (39) £3282 28. 8id. (40) 
£99 18s. (41) £1381 15s. 0}d. (42) £664 Os. 7id. (43) £1073 lis. ll^d. 

(44) £50 2s. 3d. (45) 18 cwts. 4^*. lbs. (46) 128 cwts. I qr. 10^ 
lbs. (47) £12 15s. (48) 140 yds. (49) £4502 Is. 9i. (60) £2 58. 
(61) 18s. 

xxvin. 

(1) £223 lis. 3d. (2) £1912 14s. (3) £10299 Ib. 8d. (4) 

£138 14s. 4d. (5) £1204 17s. 6d. (6) £2976 168. 8d. (7)' 

£1828 188. 8d. (8) £1727 4s. Ofd. (9) £245 5s. 5d. (10) 

£37 163. 3d. (11) £216 19s. 5^. (12) £417 3s. 9d. (13) 

«55 19s. 2fd. (14) £1581 198. OJd. (16) £63 68. 6}. (16) 

£168 16s. 6d. (17) £190 9s. IJd. (18) £966 19s. 7Jd. 
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(19) £411 178. lOd. 
(21) £91942 17s. frftd. 
(23) £377 08. 6AcL 
(25) £82 Os. 7id. 

• (27) £9 6s. 8d. 
(29) £360 12s. 6d. 
^31) £2238 16b. 94d. 
:33) £10 18s. 2id. 
(35) £241 10s. 

(37) £431 13s. 7id. 
(39) £910 14s. 3H. 
(41) £370703 ia. 6d. 

• (43) £1073 lis. Hid. 
(45) £24*158. Ijid. 
(47) £227 14s. 

(49) £4724 6s. lid. * 
(51) £570 8s. 5|d. 
(53.) £154 10s. 9d. 
(55) £189 19s. 6HcL 
(57) £6804 10s. 9id. 



(20) £20618 lis. 2d. 
(22) £9571 158. 0^. 
(24) £1375 13s. 4|d. 
(26) £327 17s: 6Hd. 
(28) £7 4s. 4i|d. 
(30) £419 3s. 4id.» 
(32) £25 5s. 9fd. 
(34) £51 Is. 8id. 
(36) £2210 128. 3id. 
(38) £269 178. 8-9d. 
(40) £93 14s. 4£d. 
(42) £2025 9s. li}d. 
(44) £11586 28. 7id, 
(46) £2210 12s. 3^ 
(48) £897 Os. Hid. 
(50) £343 128. 4|d. 
(52) £36 lOs. 2id. 
(54) £21 6b. Oid. > 
(56) £3933 2s. 6d. 
(58) £77 lOs. 1^ 



XXVin (a). 



(1) 11 yds. 1 ft. 7i in. 

(3) 2 c. ft. 1457 in. 

(5) 24 ft. 10 in. 

(7) 10124|i sq. in. 

(9) 277 sq. yds. 7 ft. 11 in. 
(ll)15in. 

(13) 2374826666666 yds. 18 c. 
ft : 736 feet. 



(2) 3 sq. yds. 5 fi 90 in« 

(4) 3 sq. yds. 4 ft. 96 in. 

(6) 282 c. ft. 891 023624 in. 

(8) 9 ft. 2f 7" 2f" 6"" 
(10) 1 ft. 9i in. 
(12) l^fy sq. ft 
(14) 7i feet. 



(l)460ae. 

(8) £133 68. 8d. 



XXIX. 



(2> 1 wk. 1 day e hn. 36 

nuns. 
(4) 400 men. 



• A month is here taken as 30 days. 



ANSWERS. 



xi 



U 45 days. • 6. 

7. 10 hn. s, 

9. 165 days. 10. 

11. £11 168. 9d; 2f. 6(4; 12. 

14. £30400. 1& 

15. 8 ao. 1 xd. 7 pU. 88 yds. 16. 
17. £2380 lOs. 18. 
19. £100 9«. 4^. 20. 
21. £137 2«. 10;^^ 22. 
23. 21 cwts. 3 qn. 21 lbs. 24. 
25. £12 2s. 8dL 26. 
27. 77 cwtg. 1 qr. 22^ lbs. 28. 
29. 460 ac. 3 rds. 24 pis. 30. 
SI. £189 14«. lid 32. 
S3. 5 cwts. 2 qn. 14 lbs. 34. 
S5. £3 lOt. 36. 
37. £90. 38. 
39.. Is. 8d. 40. 
41. £19 98. 2d. : £25 18«. 10|d • 42. 

£32 89. 7j<f. 44. 
43. £11 08. lOd. : £8 16«. Bd. 45. 



13} weeks. 

£15 18«. ujKsy^ 

£7 78. 6ffd 

lUhrs. 

£496 14«. 3{tl. 

£5583 6s. Qd. 

£30 Us. 8<t 

£423 18«. 6d. 

£12 11«. lOj&d 

£57 68. Sjd 

35 COWS. 

£66 lOff. 

82} yds. 

£83 lis. Sd. 

£31 68. 9|<2. 

£75. 

10'43lddL 

£1 8«. 9dL :£l3f. : 5i. 9d 

£144 and £128. 

,,10^^ hours. 

36mezL 



1. 

3. 


£2 58. 8i(f. 
£5. 


5. 
7. 


16 days. 
£100. 


9. 


6440 men. 


U. 


90 days. 


1. 
3. 
S. 

7. 


£60 12«. 3j^ 
£8 18f. 6]d 
22 days. 
8 oz. 


9. 


160 men. 


11. 


£299 68. 


13. 
15. 


18 days. 
6#. 


17. 
19. 


46^ sovereigns. 
6000 pages. 



XXX. 

2. 
4. 

6. 

3. 
10. 
12. 



126 acres 1 rd* 5f ^ 

£239 16s. ^d. 

2340 lbs. 

lOhrs. 

13} days. 

36|lb8. 



8* £35 0«.9|; 

4. £25 17«. ItiSlfri 

6. £12 169. 3|||^ 

8. 52} days. 

10. £7198. 

12. 66 mssL 

14. 8 lbs. 4} 

16. £767. 

18. 68. 

20. £4000. 



su 



THE Crr/L SERVICE AMTHMETIO. 



SI. £S. 22. 

23. :ei4dt.4d: 24. 

25. 2894fi*anc8 3 centimes. 26. 

27. :£1736 4«. 7^ 28. 

29. 7^ dajs. SO. 

81. £2 lOs. 10|d 32. 

83. £3848 12<. llf<2. 34. 

35. :e25 5«. 9jd: 86. 

87. 73^. 88. 

89. 18-7 lbs. 40. 

41. £242 9«. 4}d 42. 

43. 16 days. 44. 

45. 4 oz. 13^ drs. 46. 

47. 2«.2{§f{d 48. 

49. 58^. 50. 

51. £2417. 52. 

53. £42 9«. 4|{dL 54. 

55. 6^. 56. 

57. £28 11«. 6|d: 58. 

59. 12(110018. 60. 



£18 18j. 

£8 15«. 

11 cwts. 1 qr. 

£502 0«. U^ 

64 yards. 

£2881 16«. ddl 

£2143 Ss. 10^ 

6440 men. 

12-527. 

5^ 

£3. 

2 cwts. 3 qrs. 14 Ibftr 

£75 5s. b^L 

£7. 

£27 89. ^. 

9044 lbs. 6 oz. 7 dwts. 4^ gxv. 

£174 12f. 

£27 0«. 2iigi. 

£1849 lUr 6(f. 

132 men. 



1. 981tthalers. 

2. £11 68. 

3. 14^ marks for £1. 



XXXII. 

4. 135 lines. 

5. £14 4s. 6Hd. 

6. 25-2 francs. 



7. 30 gala 
S. 7 dozen. 
9. 5^ lbs. 



1. £60a 

3. A, £18 4«., B, £19 165., 
C, £26 8«., D, £21 9«. 



2. A, £60 : B, £72 : C,^ £78. 



XXXIV. 



1. 


£65 19«. 6d 


2. 


£289 5«. 7tdL 


3. 


£75 6&8(i. 


4. 


£36 185. Id. 


5. 


£687 28. 10{d 


6. 


£304 135. 9(i 


7. 


£307 7«. 3^ 


«. 


£7 145. 1^. 


9. 


£38 14«. 11^.' 


10. 


£438 85. 0-16&L 







ANSWERS. iiii 


11. 


£17 lU 4jykd 


12. 8 per cent 


13, 


4^ per cent 


14. 4 per cent 


15. 


4} per cent 


16. 8 years. 


17. 


4 yrs. 6 months. 


18. £42 5«. lOdl 


19. 


j^Ull 9«.2dL 


20. £277 7«.6«8dL 


21. 


£173 2s. 9dL 


22. £1604 5fc 


28. 


£84 17«. 5^ 


24. 2^ per cast 


25. 


£214 7«. Ij^ 


26. 2}|{|g. 


27. 


£95 12«. Id 


28. 3 years. 


29. 


£195 U 10i<f. 


30. 3f pereent 




. 


XXXV. 


1. 


£18 lOs. : £780« 


2. 13«. 5i||(i. 


S. 


16«.8dL 


4. £500.* 


5. 


£2350. 


6. £43 15«. lid. 


7. 


£21 19«. Ifjdl 


8. £173 17«. 5j^ 


9. 


£260 16«. 2^. 


10. £424 6«. 10^ 


11. 


£315. 


12. £32. (13) 183 days j 

XXXVL '^•''^ ' 


1. 


£390. 


2. £29 14«. 8i|dL 


3. 


£57 119. 7)(i 


4. £5 12«. 6i2. 


5. 


£4 17«. SjdL 


6. £20 lOf. 6dL '' 


7. 


£57 18«. dfd. 


S. £4736 16«. lOJhtf* ^ 


9. 


£1900. 


10. £52 7«.9<i 


11. 


£76 8«. 2'65dL 


• ■ i 




« 


XKXVU. 


1. 


£581 Si. 9fdL 


« 2. 7^monih& 


8. 


8f montbfl. 


4. 4| months. 


5. 


12} months. 


XXXVIU. 


1. 


£8950. 


2. £720a 


3. 


£6400. 


4. 99 shares. 


5. 


160 shares. 


6. £1611 16«. 9i. 


7. 


£1111 lOff. 


8. £1 168 6«. 8d. 


9. 


£16873 17«. ed. 


10. £5223 2«. 6<;. 

• 




* The explanation in fucb aniwerf^ for obvioui reasons. Is omitted. 



xiv THE CIVIL S^RVICB ARITHMETIC. 

(11) £106 10s. (12) £97 10s. (13) £160 6s. 8d. (14) £197 lOs. 
(15) £98 2s. 6d: (16)3*;£48q. lOfd. (17) £3 19s. 6^. : £4 3a. 4d. 
(18) £4 14s. 833^; (19) £4. (20) £600 16s. S^d. (21) 
Increase of £8 8s. 9|d. (22) £687 15s. l^, (23) £76. (24) 
60 per cent. (25) Decreased £34 7s. 6d. (216) Increase of 
£5 188. 4d. (27) Increased £16 6s. 2^^^. (28) £24960. 
(29) £26 13s. 4d. (30) Increase of £115 4s. (31) £124 48. S^d. 
(32) 4?4f . (33) 2^. (34) £15 2s. lOd. nearly. (35) £170 Ids. 5d. 
(36) £40000 : £450000. (37) £413135 Ub. lOffd. (38) £5948|if . 
139) Decrea^ £446 3s. 01|d. (40) £100. (41) Cbipitol iBlOOOOOO : 
Eeceipts £100000. (42) 821 : 1195 : 189 : 190, 



XXXIX. 

[1 ) £4 5s. 10^. per owt. (2) 6s. 6^. (3) 15i per cent. (4) £156 123 
(5) £75 : los» £24 ' (6) 19s. 8d. (7) . £65 9s. lid. (8) 

' £476 6s. 8d." (9) 272 cwts. 2 qrs. 14 lbs. (10) 4s. 8d, and 
5s. 3d. (U) 10s. 6d. and £8 5s. 4^\^. (12) £18 15s. per 
cent. gain. (13) Is. l|d. (14) £14 lis. 8d. (12)a 10s. 7fi!d. 



XL. 



(1) 19s. 2d. (2) 44. (3) 1541. (4) £58 Is. 4d. (5) 2531348. 
(6) 63^5:. (7) 40-6. (8) 12 per cent. (9) 18s. ^d. (10) 
£250 5s. 9}d. (11) lOJyd. (12) 120000 (13) 3-129896477... 
(14) £2107 10s. (15) 1420-479... : 4326*5186... !5705042.... 
(16) 12-403 •• 37-779... : 49*816... (IT) 71f (18) 1000. 



(1) 10648:900. (2) *00000256 : 12-25. (3) 429981696: 

1*2762815625. (4) 85184 : ^. (5) 46656 : 8000. (6) 134689 : 
130321. (7) 2-370 : T^^rt 5 6-162637. (8) iJJ : iH : »tt W 
2-086419753:91)}. (10) 1120HHiif 



ANSWERS. X^ 



XLir. 



1. 53-43. 2. 6374. 

3. 16^. 4. 2^: -0169. 

5. 6f:-12:-3. 6. 22|^ : 49*07. 

7. 7047 : lp-45. 8. 2*6463 : 6*483. 

a. 1187-4023 : -7. 



XLIII. • ■- ; 

1- 7093. 2. 97-09. 

3. 8767. 4. 17^ 

6. 2*924. 6. 612. 

7. 23. 8. 611. 
9- 79. 10. 1061. 

11. 6*16 : 1*848. 12. 66f square ft. £4 16«. 3}^. 

13. 4J. 14. l^j. 



XLIV. 

1. 165. 2. 6. 

3. 54. 

6. f. 

7. 99. 
9. 193^. 

IL 5460. 

13. 40*48i. 



XLV. 

1. £270 2«. 5-3074S6<;. 2. £6BB IQt. t-BUd. 

3. £334 5«. 3-^125<f. 4. £9091 16«. l*782075dL 

5. £5264 4s. 2*15625dL 6. £10653 17«. 1007889^. 

7. £1229 9f. 4-6875cr. 8. £13S I5s, 8-08S2<f. 

'9. £562 165. 6-774912J. 10. £525 12t. 7-884375rf. 

11. £333 6«. 8rf. 12. £1001 5*. 

18. £204 OS. 9*648096(2. 14. £21 55. 2*26902(/, 





4. 


■I 


6. 


172-5. 


8. 


285714. 


10. 


46^. 


12. 


1024. 


14. 


1. 



Tn THE CtVlI- SEUVICE ARITHMETWJ. 

XLVL 

(l)28dys.41in.23mias.29 8ec. (2) £11 16s. (3) £111 7t. (4> 
£5001 3s. id. (6) 28f . (6) 31^^^, (7) €*«. (8) 8^. W 
105-306196. (10)98429-98. (11)6*1082649. (12) 0076 nearly. 
(13)2708608. (14) 49 mis, 5 far. 31 pis. 2 yds, 2 ft. 5 in. (10) 
3| hn. (16) £14069 lOs. 7id. (17) £5705 168. 7d. (18) 27«i- 
(19) 10^. (20)4. (21)^. (22)9350050219*861379. (2d) 
1-005. (24 -269255. (25) 625875. (26) 084. (1^7) 941860 
cnbio in. (28) £3682 lOs. (29) £2424 lOs. lOH. (30) 1 2i 
yean. (81) 1132^. (32) 69)1. (33) 48. (34)4}. (36) 
604780-97386097. (36) 8*997997. (37) '4727103. (38) -00029. 
(39). 1-26^ 

XLVn. 

(1) 695 lbs. 4 Qz. 3 dwts. 9 gra. (2) 1b. lOid. (3)£8140.2d. (4> 
£250.28. 6d. (5)f}. (6)lif. (7)tV. (8)^^. (9) 407-7658ia 
(10)33-934899. (11)160504-9226. (12) -1144. G3)£16 08.6d^ 
(14) 71 ml8. 4 fnr. 14 pis. 5 yds. 1 a 2 in. (15) 144 ft. (16) 
£26 178. 8}d. (17) £11 188. 6d. ' (18) 16Ui. 0^) IH- (^) 
^tfg, (21)6. (22)8004-709485. (23)11-57294. (24)1460*16448. 
(25) 102-204. (26) -0021 (27) 77591i eq. ft. (28) 176i aorea. 
(29)£5l8. (30)8yr8. (31) 19^. (32) 7«. (33)1. (3^20^1. 
(85) 20135-2652434. (36) '005899. (37) 21*812076. (38> 
13762844-4. (39) 14318. 

XLVin. 

(1) 27 tons 4 cwts. 2 qrs. 16 11)8. (2) 1012 lbs. (3) £1467 178. 
2id. (4) £22 7s. 2d. (5)1^. (6) 7f (7) 9}. (8) 4i. (9) 
70-621588. (10) 48-112. (11) 256-5148683. (12) 6676. (13) 
35164-8 gcains. (14) 107183736 sq. inches. (16) 3 lbs. (16) 
£3 148 9d. (17) £1670 Ss. 5id. (18) 3f. (19) l-f^. (20) \) 
(21) A. (22) 945'70522. (23)29-2996. (24)34*342295. (25) 
'0991 nearly. (26) £3 Is. 8d. (27) 3779 e. ydsL 7 ft 561 in. 
(28) 16 days. (29) £4 178. 10|d. (30) 7 yean. (31) 1^. (32) 
3^- (33)^ (34)9. (35)500-815913. (36)2206. (37)6-586216. 
(38>-0862683,&o, (39) -0010416. 

XLIX 
117488 oz. (2) £21 iTs. 6d. (3) £116 4s. 3jd. ^(4), £221 8s. 
.,^. (6) 3.A«r. (6) 26M. (7) 36. (8) •}{. (9) 1138-3679114. 
(10) 161-300048. (11) 222-2927084. (12) 6-63. (13) -00886416. (14) 
969 m. 7 pis. 2 ft. 8 inches. (16) £86 Is. lOJd. (16) £13 19s. Hd. 
(17) £3106 17s. 6d. mi7^. (l9) ^^. (20) f (21) 4m. f22^ 
828-422468. (23) 2346-87648. (24) 1-87640928. (26) 148346. (26) 



4^ 



(2 
16-239. (27) 13008 grs. (28) 18} dfays. (29) £120 178. 8}d. (30) 3f. 
(31) 16m. (32)1««. (33)8*. (34)1H|. (36) 636-29---- '-' 
131-67779. (37) -063489960244. (38) -00728. (39) -0375. 



AVSWSBa. ZVU 

(1) 431700 QOL (8)£8fc.l0d. (S)£5791U (4)410 68.1^ (6) 

lOU^ (S) m- IX) 4- (8) A- W 1018*8086. (10) 123-3034072. 
(11) 4-804463. (12) -1436. (13; 188 '684 ft. (14) 1 lb. 12 dwts. 7 ffn. 
(16) Ifl. lOd. (16) £86 48. 6d. (17) £1811 188. 6d. (18) 80%. (19) 
4t|. (20) 2|. (21)9VW. (22)4366-437556. (23) 14 '5652781. (24) 
4873-7880. (25) 740*9. (26) *01875. (27) 43 ao. 2 ids. 25 p. 12 y. 8 ft. 
109 in. (28) 284 m. (29) Ss. 714. (30) 9|. (31) Id^ (82) 10|». 
(33)24|4. (84)14. (85)2115*546284. (36) '9987. (87) H)0186696977. 
(38)99-68l7. (89)423*84. 

LL 

(l)7taii0Sewts.Sqn.6nM. lloM. (8) £17 Ob. IM. (8) £8090 
108. 8d. (4) £259 48. (5) 7^- («) «*• (7) 18. (8) Kf (9) 
800-056901. (10)21-06. (11)3005*10652. (12) '0057. (18) 24410*88 
gn, (14) 10065 a (15) 105. (16) £502 6a lOM. (17) £7315 168. 
2d. (18)104|. (19) ft. (20)1). (21) A. (22)217-6224563. (23) 
1-9075. (24) 64*0736192. (25) -2095. (26) 4*25. (27) 18792 gn. 
(28) 4dAyB. (29) £558. (80)10. (31) 12m. (32) i^. (33) 7^. 
(34)9VUW. (85)813-987803. (86)109*353. (37)448*30018719. (88) 
16-4918. (89) -0228125. 

UL 
(1) 180829 (ML (8) £9 48. lOAd. (8) £30613 ds: 6a. (4) £109 158.6fd. 
(5)^4W* (6)2%. (7)142J. (8)^. (9)489-8067. (10) 7 •37966. 
(11) 680*38892. (12) 6*5451, &o. (13) 68. M. (14> 512 m. 4 for. 
33 pla. 2 yds. 1 ft Sin. (15) 108. (16) £36 10a. 24d. (17) £491 58. 
10£L (18) 6(|. (19) 6U. (20) 2. (21) IZUf. (22) 425513424. 
(23) 61*90348. (24) *0488976. (25) *00149. (26) 1*91163194. (27) 
62,857,296. (28)1820. (29) £34 lOs. 7i|^. (30) 3^ yra. (31) 15tH 
(32) m. (33) Mf, (34) |f (35) 875*1096. (86) 84*2307. (37) 
43-0782. (38)*04375. (89) -5972. 

LUL 

(l)16diiTBl6h».2in.6dBec8. (3)£1819t.6a. (8) £902 
9b. IOtW- (4) £702 48. 6d. (6) 8^. (6) 8f (7) If (8) 
^. (9) 420*8249. (10) 25*977. (11) 70-6262&. (12) 1*401 
nearly. (18) 3 owta. 2 qn. 7 lbs. (14) 80 mis. 1 fur. 8 pis. 
1 yd. 1 ft. (15) lOX miles. (16) £12 17b. lid. (17) £206 
5s. 7*96669782d. (18) 19ff. (19) 13j^. (20) A. (21)*. 
(22)27308*092. (23)8296-6. (24) *46802632. (26)4*452. 
(26) -07876. (27) 264627 sq. ft. (28) 3} years. (29) £71 
15b. (30) £408. (31) lOJ^. (32) 63^. (33) 24. (34) 73J|. 
(36) 1061*236629. (36) 84299.89191. (37) *142398. (38) ^ 
17*648. (89) 6*d52386, 



XVm THE CIVIL SBBVICE AEITHMBTIO. 

LIV. 
(1) 125 Ibfl. 8 02. 6 dwta. 12 gis. (2) 48 Ibe (8) £953 1|8. |d (4) 
liol^Oa 9&A rsnS* {6H+^. (7)39. (8)10. (9) 12988-70693. 

^ Xil 18 plsA yds. 2 ft. 10 in^ (15) 9J mdes. (16)^20 13s 
(17) £3098 6s. 2d. (18)15^. (1?) »i; /^^A^f- (^l) A^ (22) 
51208-082. (23)56-0124. (2*) 318-906015. . (25) 240638^^^^^^ 26 
8-625. (27) 221839i square feet. (28) 8^ ^neas (£9 6s 4|dL) 29 
fPli'^ 17a S4M. (30) 16 years 8 months. (31) 9-ti. W^) "^ii- ^ W;?; 
ml (3472*/ (35)2000-83672. (36)865-49885. (37)6861-90045. 
(38) -00071... (39) -091954... 

LIV.* 
(!) 40 lbs. 803. ISdwts. 11 grs. (2) £2 17; 6rf (3) £122 3,. 0^ 

^ }4) £257 5,. &?. (6) 8H. W t*«.ill'*?i9i^fi(U^^^^ 

iinll-14970 (10^ 31-463839. (U) 9*844685. (12) 60-917. (13) 

•16953125 (14) 168^ (15) 3.. 4^. (16) £30 13*. 6rf. (17) 

£\'IS:2i \l8)7i mm'if)f P1)1A. (22) 

212-32874 (23) 1-4419. (24) 340-8646095. (25) 111. (26) 

fi?84ydB? (2^0 1779426 8q.V (28) 10 me.. (29) £21579 105 

(30)2yea«. ^31)814. (32) T\ft. (33) n^. W ^^^^ (f) 

3535-62 minutes. (36) 1256-64 yards. (37) -000009588. (38) 
•072. (89) 699-84 cubic incheB. 

LV. 
milrW- f2>m. (8)13*. (4) 8^. (6)899-24467. (6)701-1381. 

(7)%5m%i-29V (I) •00'93?l. (io) 7,VV (lU*itooiL'; 
112 nZ)^^.. (14)48-416. (15)2oz8.6dwts. 4-32frrs. (16)26638-694. 
a7) -00329375. (18)66-30172. (19)185680'. f20) 1 ^aU. (21) £72071 3b 
m (2^) 8 yrs. (23) 14 nils. 7 f. 19 pis. 2 yds. 2 it. 7 m. 24 90. (25) 
Is !&•: 9d.^ (26) £4371 Os. 7d. (27) 90-909 ; '074 (28) 6336000; 
176785-;- tons. (29) 120 days: one 11 hrs. 46 ; the other 12 hrs. 14 . 
(S0)ll4hr& 

LVI. 

(l)im- (2)7fM- (3)92. (4)^%V (6)639-58519. (6) 
102-910604. (7) 1-6086256. (8) -456. (9) 110 d. (10) 
42256 oz. (11) 43iac. (12) £185 14«. 9<?. (13)14^^^.(14) 

26M*- (1^) S4f . (16) l-h' (17) H d. (18) -27 pints. 
(19) -03874679. (20) 1240. (21) -OSSSOOS. (22) 40 lbs. 
80Z. 7grs. (23)£S16«. (24) £945. (26) Sf. (26) £4 
00. 0|^. (27) £17 14«. 

Lvn. 

(1)11*V- (2)*. (3)2M- (4) -0031746. (6)712113-92. 
(6) 16-125. (7) £4 2«. 2d. (8) 41f (9) tttHtttt- (10) 
7 plB. 1 ft. 3-17 in. (11) 16«. e^d. (12) £81. (13) 
17 cwts. 2 qrs. 6 lbs.; £32 16s. 4d, (14) 18J gain per 
cent. (15) 230-46. (16) A £90, B £75, £106, 



lifnL 

1. 4191 le^ 2. *17 14t. l(M9792(f. 

3. £606 lit. Iflf 4. 8*6l4285t. 

5. dB4886 ld«. 4^ 6. 95lS6 lbs. 

7. 8 owt0. 2 qrs. SSlbt. 8. £85. 

UX. 

h £Sllt.4jA 8. £3^6. Its. 

a €11 14t. l^s iS7 8fk 2AdL 4. ;te8 19& %& 
5. £9 15s. 10^1 iS8 18f. 6. 1200 aun. 



7. Qbmd. 8. 91 hn. l5Sg j m 

9. eOneBB. 10. 128}gaUf. 



\U 50|K]idntatpB8e& 18. £18 5«. 

LX. 

L i$a6i8Bii»8pli.89jdlk 8. 45mm. 

tit 

a iota. 4. lodei^S'i'* 

a £4 St. 6. 12)!dL 

7. 7Hiin> a Tmilas. 

a 8||L 10. looa 

ll« 7peroQiit 18. ISiperoenfii 



(1) 18871 880. (9) Hg. (8) 4(^^on. (4) 500 bodn. (8) 

109 8t. 9d s '35671428. (6) 10;^ (7) 134190. (8) 80 0« 
(9) 20jf minates. (10) 10 yards 11 inches. (II) £640 ; and 17<t 
(12) £3 15ff. lad. (13) (14) (15) 72 gallons. (16) £345. (17) 
£i Of. 9d. (18) 14 boys. (19) £36 U 1(^. (20) 4. (81) }. 
(98) Half-an-hoor. (23) 108; 14826240. (24) -0316; 7071; 
01 ; <0009. (25) 8 di^ (26) 5 miles. 

LXIL 
(1) 800030018. (2) 1798120070. (3) Thirty minions six hun- 
drad thonaand one hundred and one. (4) 26447199. (5) iS1456 

Ob. 6d. (6) 18789697. (7) £1142 198. 8|d. (8) 35839202872. 

(9) 2404436781. (10)1111373374. (11) 4053}f|. (12) £1705869 

88. 5id. (13) 297366 + 1581 rem. (14) £11026623 78. 7id. 

(15) £3016 88. 31d. (16) £539135 38. 9d. (17) £24563 13s. 7id. 

(18) 1 ton 9 cwts. 3 qrs. 19 lbs. 2 oz. (19) 156 cwts. (20) £1720. 

(21) lOJ. (22) 2if|. (gav 7^. (24) A- (25) 741-3534521. 

(26) 1347*36841. (27) '571486. ^28) 490000. (29) 3600 grains. 

(30) £9 1«8. 8d. (31) 3s. 4d. (32) £14 8s. 9d. (33) 5744f yds. 

(34) 10 per cent. (35) 8 hoars. (36) 26|| miles from London. 

(37) Friday, 26 June, 1761. (38) (39) 7 ft. a day. (40) 

£36 58. (41) -0074; l^V- (42) £621 13s. 4i (43) ©if. (44) 



rSZ THE Oiyili BEBVIOB ABITHHETIC, 

Lxni. ^ 

(1) £Z 8*. 10*27^ (8) £529 Os, 7id.; £489 U. 0^ (3) £885 I2i. 
7-93125d.; £6 2*. IW. (4) £858 18«. 2-7721875rf. (6) 16i|i : 129^%. 
(6^ 469-6102: 444-144; 1-127386. (7) -4017867142. (8) 4«.018996rf.; 
•19123. (9) 838-42. (10) 25 poles 2 yards 6f inch^. (11) 
£14 3«. 4d, ; £21 18«. Sff. (12) 18 lbs. 8 oz. (13) -^ of an inch. 
(14) Incroases it 25 per cent. (15) 2Ud. : 2^. : and 1^. 
(16) £10830 18«. 2id.;£590 68. 10^^. (17} £2700. (18) £57 12«. 
(19) £36. (20). £919 129. 8*110521(;. (21) £99 It. 11^^. (22) 
£1415 la. 6Ud.; £1431 Zs. 2|g}^.; £16 la. 8ffl. (23) £128 1«. 
0-860025i. (24) llt68 men. (25) 11*. 7Ud, (26) -256581439. 
(27) A 28. ed., B 8«., 3«. 4^. (28) {^; £5835. (29) £12308 
7». lOrf. (30) lOJ^f. (31) 69-25; 35-76; 5. (32) 2^ days. (33) 
£5 6«. md. (34) 3 ffc. 9 in. (35) 385. (36) 1 hr. 7^ m. (37) 216 
acres. (38) 266^; 132-6. (39) 26. (40)1 -$6; -013774, &c. 
(41) Gain£5 13». 9|-|^. (42) Decrease -03283... (43) 16 ffc. : 12 ft. 
(44) 82J. (45) 16«. 3d. (46) 12-58;.. (47) 7 minutes 33*6 seconds. 
(48) £65 10«. 4'Sd. (49) 6 per cent. (60) 2-36. (51) 729 : 6f. (62) 
89}. (63) £647 7«. 3|^. (64) £297 I5s. 3d. [56) £3 68. 9f^. : 
1«. 9^\^.» (66) £16206 16». (67) £2394 14*. 9^rf.; £2390 13*. 2^fff. 
(58) 10916745*219638242894066847545219638. (69) 664. (60) X\\- 
(61) 9,6,1,6, or 6,9,6,1. (62) 70 yards. (63) 1 pole 1 ft. 3J^ inches. 
(64) £24 28. 3}^. (66) 982. (66) 6«. md. (67) 6J per cent, 
gain. (68) 400. (69) 9-6638... : 8-637... (70) £3 4*. 9^Vr^. : 
£6 68. 9}^. (71) lOhrs. 30 mins. (72) Decrease 3*8374713. 
(73) 4 per cent. (74) 19 hrs. 20 mins. (76) 6 per cent. gain. 
(76) IJf lbs., IJlbs., f^lbs. (77) 4-395... (78) 2J. (79) £3,212,000. 
(80) f^ galls. (81) 914: yds. 1 ft. 7 in. (82) 2^. (83) IJ hour. 
(84) 10 hrs. 48i,Vr mins. (85) 1-25 lbs. (86) 9009. (87) 19 ft. 
3' r 8'" 2"" 10'"". (88) 19 cubic feet 519H inches. (89) 1. £22 1*. 
Zl'jd. : 2. £44 2«. i^. : and 3. £7 7*. 0\^. (90) If its denomina- 
tor is 2 or 5, or made up of twos or fives, see lOl. (91) See lOO. (92) 
Less than the imits in denominator. See 102. (93) l'£62 4*. 7^. ; 
2. £46 13«. 6id. ; 3. £37 6*. 9d. ; 4. £31 28. Z^d. (94) 28*6578947368 
421062631. (95) 1 year 163ff days. (96) 28. id. (97) 
4*., and id. (98) 23464-603. (99) 12 per cent. (100) 736 men. 
(101) 8-738<f. (102) Increased 63J per cent. (103) £3 2». 10^^.: 
£4 16*. 9^d. (104) 60 per cent. (105) £30 1«. e^d. (106 o) £80. 
per cent. (106) A, £246 : B, £175 : C, £210. (107) £113 la. lOff. 
(108) 13^j. minutes. (109) £343 : £45 15*. (110) £40. (Ill) 
1079| Austrian lire. (112) 1' 4-28190476". ' (113) 32 m%n. (114) 
£26 19*. 6^W. (115) 105. (116) 481|f acres. (117) £4 10*. 
(118) £8608 10*. IQ^d. (119) £181 Is. 6^^-^-^. (120) £274 13*. 9d. 
(121) 21 days. (122) Nitre, SO cwts. 1 qr. 16^ lbs. ; sulphur, 3 
CWts. 3 qrs. 6f lbs. ; charcoal, 6 cwts. 3 qrs. 5^ lbs. (123) £10020. 
(124) 37-583 yards. (125) £1305 18*. O^rf. (126) 37 lbs. (127) 
Train goes 2^^ times as fast (23 : 11). (128) £248 6*. id. (129) 
1 lb. 2 oz. 11 dwts. 16 sirs. (130) ^^ : f^^ : ^^. (131) 685*. 
(132) 3 days. (133) £2700. (134) £6 9*. lOd. (135) £4173 16*. 
3-624625... (136) 6|. (137) £16 0*. 11^. each. (138) £1000. 
(139) £4 16*. (140) 2t:V (141) -8014... (142) The first; 2212^ 
yards. (143) £1040. (144) £36 13*. 1-420905^. (146) Increased 

_ _ _* 

*In discounter's favour^ 



AH8WSB8. TXt 

£»9 6a. mid. : Gkin per oent. £44 28. ff^U^ (146) £62 lOt. 
(147) £350 68, (148) 101 shares. (149) 2 hrs. 3f mibs. (160) 
4 per cent. (161) 86. (162) 3620. (163) 837. (164) -5. (166) £100 
2s. ev^V- (1^6) 2874661 soUd yards. (167) 34 miles. (168) £666 
IZt, 7H^. (169) 22 and 12. (160) 30 minutes. (161) 4^ mUes 
per hour. (162) £667 6s, ed, gaixu (163) 24 hrs. 3 mins. 
63-66....seo8. (164) 86^,^. (166) £18630. (166) 38| hrs. (167) 
First, 2^ ; second, 1^ yrs. > (168) 6«. 8^. nearly. (169) 40 per cent. 
(170) 27 inchea (171) 82} yds. (172) 2297^^ cubic ft. (173) 
111104 metres. (174) £125. (176) 67f». (176) 1020^-. (177) 
706^1. (178) 20 c. ft. r 9" 0'" 3"" 4""'. (179) 20 c. ft. 1116^^ c. in, 
(180) 2 hrs. (181) -7182819. (182) 13^° ;— 9^' ;— 224'. (183) £3 18*. 
6id. (184) 4^^in.» (185) 2 hrs. 40'. (186) 620 thalers. (187) 
22-38149. (188) 8071-^ sq. in. (189) Ifg days. (190) 10^ years. 
(191) £22 10*. 2Jy»ftrf. (192) 122 florins. (193) 10 ft. (194) £1 11«. 
8-2199d7te (196) 1061 ;3f (196) £80. (197)27fr. (198) 4 fl. 2 c. 
6 m. : ^: (199) 2490^ sq. in. (200) 36269000. (201) 63-5102.... 
(202) 28 yds. 4 m. (203) 84. (204) £3377 10*. : 96^. (206) ^V^* 
(206) £1 58. 9d, (207) 61Uyds. : £13 17*. 4rf. (208) 2-718281. (209) 
162000 sees.-; -00000049603174; -005869375. (210) £2340 : 8-6. 
[211) £2 4*. 9d, ; £36 3*. 1|^. (212) £22 10*. increase. (213) 764. 
214) 1691^ squAre inohes. (216) 132*li42857. (216) 1|^ days. 
[217) See lOO. (218) 67^\^s^. (219) £4 3*. 10^^ (220) 
£2707 2*. 10-02337684806rf. (221) m^d. (222) £8000. (223) 
£4763 16*. 8^. (224) 6,600. (226) 36|^f hours. (226) 28 miles, 
and 62 mile% an hour. (227) £37 17«. 6'7<4 

LXIV. 

(1) 26-1509125. (2) IBs. 9d. per gallon. (8)22|years. (4) 

5^^-j=i5-^910& gain. (5) 18495000. (6) £52 10s. increase. 

(7) SS^%. (8) 283f 

Lxy. 



i 



(1)128-1^. (2) Decreased 18^percent. (3) £7092^,\, and 
£8 10s. 2|4d. (4)82|. (5) See the Question. (6) 10 gulden. 
7) £1 19s. 4^d. (8) £2 3s. 2|f JJ^d. gain. (9) 1797. 
10) 10 miles. 

LXVI. • 

(1) Train 14 times as fast (8 to 15). (2) 50-,^ (8) 1-794... 
(4) 12 ft. 9' 8"" 11'"". (5) 12 c. ft. 1296^2-1 in. (6) 28-63. 
(7) 26-5435416. (8) Increased £29 16s. 7^Ad. (9) 50 per 
cent. (10) £2 15s. 3d. (11) 66J men. (12) 17^ days. 
(13) 3 mins. 46*8 sees. (14) 55 mins. past 10 o'clock. (15) 
\ of tlie work. 

LXVII. 

(1) 27720. (2) 3Vy^V (3) 666; -00067; -6324... (4) 
82-45614... ; -707106... (5) £792 15s. (6) The three and a 

• In questlaa read 17 instead of 7. 



Xxii TEE OIVn».iSBTEOB AEITfllCiTXO. 

half per cents. (7) He sees 80 jds. and traTele twice aa fast. 

(8) 5 awts. imUi SI'S- (9) •!• (10) 65^ yds. (H) lOid. 
per lb. (12) -28 ; 18000. (13) -049382716 ; -83. (14) £60000 ; 
£7000. (15) 10 per cent. (16) 6,\ days. (17) •010127314S. 
(18) 24s. 6|d. (19) A, £128 3s. : B, £598 Os. 8d. : C, £170 
17s. 4d. OP ^. (20) 7 J yrs. (21) Inversely proportional to 
tlie price per gallon. (22) 176 tons 18 cwts. 2 qrs. 15<^lbs. 
(23) £2124 15s. 9d. (24) 5 dwts. lOgrs. (25) Iff (26) 7s. 
4id. (27) 736. (28) 64 days. (29) 8 horses. (30) 2^828 ; 
•014; -039592. (31) 4 lbs. 8 oz. 12 dwts. 19.^^^^ grs. (32) 
£1750. (83) -4885416. (34) IJ; |; 2|f (35) X. (36) £33 
Is. 2|d. (37) 1250; -125. (38) 7^. (39) 21544345... 
(40) (1) tIt^: (2) MV (41) £325 10s. (42) S^J^days. (43) 
74 A hrs.; 1333* hrs. ; 2000 hrs. (44) 14 yds. 1 ft. (45) 
£56 83. 4d. (46) £1499 15s. 7-2d. (47) 15 days. (48) 
Income £900, and rate 5d. (49) 11 : 2. (50) £3 10s. (51) 
£900. (52) 237500 francs. 

IiXVIIL 

(1) -621385752: -914378... (2) 370 ao. 2 r. 27 -49,, .pis. (3) 
183267-735. (4) £125 4s. nearly. (5) 24855 mis. 2f. 16 pis. 
5 yds. 1 ft. (6) 25ji^^<yy^ yards. (7) 9-78^7455... francs, 

T.XTy. 

(1) £653 4s. 4f|d. (2) £937 13s. 2d. (3) 29-7 yds. (4) 
£37^. (5) £2 9b. 3-Jd. (6) £3 5s. 4d. (7) 184 yds. 2 in. 

(8) 125 sq. ft. 75|ff in. (9) £31 Is. Tfff d. (10) 25 ft. 
4 in. (11) 8 ft.; 13-856; 64ft. (12) 8^ m. past 10. (13) 
26th March 1790. (14) lO^V i^^) 1609'306; £1093 Is. lid. 

(1) -0955^53246. (2) Income £120; rate of Interest £3ff}. 
(3) £11 15s. 2Jd. (4) 750 men. (5) 56 hrs. (6)68rc. yds. 
26 ft. 1164 in. (7) £16 2s. 10^^. (8) -8S -04. (9) 2-2234. 
(10) 10 in. (11) 6-339 in. (12) 88^ min. (18)25Jyds.; 
80^ yds. (14) £125 principal. (15) -24. 

XXXI.. 

(1) -01849; and -62996... (2)360360. (3) 2aU. (4)1250 
men. (5)— 31fi;and*f (6) £600. (7) £12. (8)6/,Vdys. 

(9) A=£23 5s. 9d.; B=£30 14s. 3d. (10) 73 c. yds. 
8 ft. 98 in. (11) 11 J days. (12) 124 fathoms. (13) 66} yds. 
from A's comer ; A passed his comer thrice, B his twice 
(14) 102 S. bonds. (15) A=£18400; .B=:£12266f 



^ 



ASSWXBB. XXIU 

LXXIL 

(1) 7TiTy. (2) 2^. (8) 27. (4) 4J. (5) 1669-94885. (6) 
164-3248. (7) 31-0539544. (8) 6196. (9) -05. (10) 10^^. 
(11) HU' (12) 14|. (13) 3f (14) 2603-04". (15) 3 oz. 
17-97 grs. (16) 1356-048. (17) -000104. (18) 3-4992. (19) 
6086 pints. (20) 43cwts. 3q^. 14lb8» (21) £3791 lls.3Jd. 
(22) £660. (23) 23 mis. 1 fur. 18 pis. 4 yds. 2 ft. 3 in. (24) 
21s. 4d. (25)- £25 2s. 3Jd. (26) £4466 6s. 2-4d. (27) 
1-J4 days; A |^, B ^, Oi|. (28) £900, £1120, £750. (29) 
1633J tons. (30) -06561 ; 3-43. (31) 80 per cent. 

Lyxnr. 

(1) £36 68, (2) 6256-9 ; 307. (3) £1299 6*. OJ^. ; 2 yrs. (4) 
62-6. (5) 14^ ; 4 : 7 by weight 7 : 5. (6) 6f days. (7) £12,000. 
(8) 45 miles. (^1200. (10) £242,914^4i. (11) 30 and 2u miles an 
hour. (12) i. (13) 538020. 

J iA.A.I Y> 

(1) 3522178 ; 3998936616. (2) G. 0. M = 14 days 7 hrs. 
ir 17''; L. 0. M = 2757 days 8 hrs. 10' 9". (3) i^. (4) 3738. 
(5) 1100 ft. per sec. (6) 44-S7894736842105263. (7) 4374. 
(8) 11 c. ft. 1207fi^^ in. (9) 34 ft. 6 in. (10) 2J per cent, 
(11) £10. (12) 77*. (13) 3 men. (14) B, 60 yards, 4i m. 

A. (1) leriSTT decrease. (2) 3^. (3) 15 days. (4) 71^. (5) 
275^. (6) A, 7d., B, Id. (7) 83^. (8) £26 16s. (9) 36^. . 
(10) 23f, and 20^. (11) 5. (12) 26 c. ft. 727tJt c inches. 

B. (1) . . . (2) £6. (3) 106^. (4) 70 days. (5) £12483 6s. 8d. ; 
£55 9s. 7id. (6) £12600000. (7) 12m. 15f sees. (8) 6^ inches. 
(9) 6|^. (10) 11th June, 10 o'clock, p.m. (11) 6^ feet. (12) 

2d. 

a (1) 2019'70285714. (2) £16 ISs. lli*d. (3) 3s. (4) £33000 
increased. (6) £131 16s. 4|d.; £65 17s. 8^; £43 18s. 6|d; 
£417 6s. 6id. (6) £20 8s. O^d. (7) 3970,^. (8) £127 12s, 3d. 
(9)6183. (10) £1772 6s. IH. (11)11:7. (12) 13|}| sees. 

D. (1) 678; 19 yds. 2-94 ft. (2) 1606. (3) £60 15s. decrease. 
(4) 11 -285928 ft. (5) 28 a ft. 3' 5" 10"' 1'"". (6) 48886x^ in. 
(7) e^A. (8) 6s. lOd. (9) 161^V oz- (10) £24 6 f. 3 c. 
3-984375 ml. (11) £603 4s. 7-1712d. (12) 864; 432; 3348; 27. 

E; (1) 225. (2) f^. (3) 46 c ft. 298H in. (4) £9^^. (5) 46. 
(6) SfiBd. (7) Thursday; Wednesday; Monday. (8) 800000. 
(9) 781. (10) 74s 3d. (11) 18s. 5^ ; 2b. 6«d. (12) 16 ft^ 

F. (1) 0. (2) £140; £106; £84; £70; £60. (3) 69-282 in. (4) 
£23 128. 6d. (6) 0. (6) 10^. (7) 34 c. ft. 1108H ^ (8) 
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. 112-88250d476l. (9) TkeFtTes; £13125. (10) 6i days. (U) 
32Am; lii, and 57^ m. put 6. (12> 25 miloi ; 100 miles. 

G. (I) £786^. (2) 0. (3) 20 ft. 10' 8" 6'"-3008i «q. ^ W 96. 
(5) £196 138. 6id. (6) £3 58. 2fd. increase. (7) 90 days ; 900 
540, and 360 miles. (8) 73^ s. (9) 30^^^ S^ P»^ ^ (10) '83. 
(11) £3339 Is. 0*49962d. (12) 1^ hours. 

H. (1)4 per cent. (2) 291 c. ft. 1099^ in. (3)556800. (4)36^ 
(5) £10. (6) 26^ mis. from London. (7) 12^ m. (8) 1/^ 
hours. (9) X-46. (10) 89^ ; 3if. (11) 69'32L (12) 26f|. 

I. (1) £35 Os. 7i)d. (2) 441. (3) 6000600. (4) £2412 10s ; 
96f (5) 15136 : 92365. (6) £9782 128. 2Ad. (7) 91f (8) 
10s. lOfd. (9) £166 168. 9d. (10) i;^^ hours. (11) 5f. (12) 
61-705... 

J. (1) £1302 1«. 8d. (2)22-2071625. (3) £A)IO. (4) £176 

13b. 4d. (5) £3173^^ (6) 26*3 of -12, i of | of IH, &o. (7) 

•3 ; 1:^. (8)'£085 x 5 = 8s. 6d. (9) 8-653...; 7-211; 5-76... 

<10) 10 sq. ft 7mi ui. (11) £147 168. $m^ i ^^Hf (12) 

6^ per cent. 

R. (i) 20.. (2> £562 lOs, (3) £103 12a. 7md. (4) 3 calves 
81 kmbs^'lO gorits. (5) 35f|. (6) 3 dwts. 9^-gn. (7, 
£875981 5a increased. (8) 240; 720; 960. (9) 105:254. (10) 
£6217s.?H«l- (11) £1600; 6f. (12) *«. 

L (1) £6 5a (2) £45 68. 3d. (3) 2 ac. 3 rd. 8*536 poles (A) 
£60. (5) £7 10s. ; £9; £4 10s. (6) £34 68. 71d. (7) 684 links. 
(S) £1350.- gain £9 58. (9) £555 lis. IJd.; £1111 28. 2|d.; £833 
6b. 8d. i £2500. (10) £627 12s. (11) 22^ minntes; lii, |f, 
and -^ miles. *(12) 60 miles, 

M. (1) 9^7 lines; and -02268 inches. (2) £374 Ob. 3d. (3) 
299-6997 ; 99'8999. (4) 65f. (5) 32^. (6) £2778 6s. ; and 
£10 10s. 2d. (7) £42. (8) £65 ; he loses £1^ (9) 396 ; 297 } 
462 (10)60000. (II) 17'53246t; 1-047619. (12) Kf^es. 

N. (1) £586 2s., jOMd. (2) £584 58. l}||id. (3) 15 ft. 4 in. 
(4) 174 c. ft. 617H in. (5) £11 15s. (6)£Sr«s. (7) See fey. 
(8) £4 14s. 5}^. C9)'£27«s. 4|fi. (10) 72-r. (11) £711 5b. 
5A«L (12) 33089: 31680. (13) 75 days. (I4>;£5 As.; 
and £6 17s. 4^^Vb<1. (15) £8000000. ^ 



ANSWERS. XXV 

OL (1) Rate of rowing: rate of ftream:: 5: 1. (3) m* (8) S5 
feet 4 inehet. (4) 66S yardft (5) 18 points. (6) 80 qoarten. 
(7) "i. (8) S756S5 grains. (9) 40 m. 36^ sees, past 10. (10) 
L.a]|.-46189; sum of fractions »2|{b* 00 H- (^2) 3 1 1. 

P. (1 ) 40. (3) £1 9s. 2^^iL (3) &. 13 ox. 4)} drs. ; a. 1 lb. I dwt 
16 grs, (4) £6 5s, (5) 8 ft 8 in. : 8 tons 3 cwts. 3 qrs. 1^ lbs. 
W % 8>^ ^^ water, and 3|{ galls, of wine ; and in the second 
Tessel 8)} wine, and 3}{ water. (7) Edge 4 ft ; diagonal 6*938 
ft;oostofpainting£618«.8J. (8)9|feet (9)£l65«. (10)133^ 
Iba. (11) 1100 ft per second. (13) 75i<>; 17|o ; and -65i^ 

Q. (1) 4) miles per honr. (3) ^. (3) Length 95*4 feet, depth 
13*7 feet (4^ 1380 : 1039. (5) £37 16«. 4^. (6) A 31 JV 
days; B 27^ days; C 51f days. (7) 360815. (8) 17*69; (a) 
•8944 (b) 9*469. (9) £104 I3s. (10) 70s. 5d. (11) 8ff days; 
A mows 4}), and B 5if acres. (13) 30*00558144113 inches. 

R. (1) £836. (2) £9396; income £4^. (3) £511. 

(4) £984 Bs. lOJiJg^. (5) 13*2 per cent (6) £7917. 
(7) £435531 18«. 8^ (8) £85 16«. 1 jj^gW* fSh^EU (9) 6800 1 
7381. (10) £489 7& 6if. (11) £138. (13) 139| : £165. 

S. (1) £188 12b. (2) \ii. (3) 2H| gain. (4) 139 yards 5 in. 

(5) 14508^ sq. in. (6) £2590^% ; dM- (7) £50 IBs. lO^d. (8) 
3*539142857. (9) IBs. Oif^fL (10) 4^ ft (11) £7500 ; £35 fk. 
(12) o. o. M. 11^ L. a iL 1289148981120. 

T. (l)£ia0O;]osB£4. (2) Ckdn 217iH- (3) £6 loss. (4)185flbB. 
(5) £2 lOa. 

U. (1) £1147 2b. 4id. (2) £11 Ss. IIR (3) 4^. (4) 1*7669. 
(5) £129 2k (Hd.; and £129 2b. 7d. (6) £303 5b. 2^* (7) £6 
16b^ 7^WtAh^ (8) £8356 98. 9*55008d. (9) £20b. 4^^^ dia- 
coimt. (10) 3Hf- (11) ^ llA IIM (13) £61 6b. 2t|f4 



JOHNSTON'S 

CIVIL SEMICE CLASS-BOOKS, 



8$dwd Siitionf thmntghly revised, in one thick Volume^ 524^^9., 

Friee 6#. 

1. The Competitive (Jeoffraphy. Bdng a comprehen- 

sive Treatise on tiie Geograpny of the whole World, with the 
latest political changes, and most authentic statistical infor- 
mation. By B. SomaaoXf F.B.G.S., Author of the Civil 
Service Arithmetic, &c. 

Sanctioned hj the Commissioners of National Education for 
use in the ISfational Schools. 

Extracttfrom CriHeal KoHeu, 

"It ooniains an ample stare of luefal inf onnation in aooordanoe with the 
present atateof thioff8,aooowit being taken of the lAtesttenitorial and political 
changes in JBifarope.—AtheiuBum, 

" A useful volma»."—Chtardian, 

" One of the best assistances extant."— SleotMum. 

" Its language is plain and intelligible, its arrangement Indd and symmetrical, 
and generallv speaking, its facts full and sufficient. It ia posted up to the 
present A&y."— United Service Oazette. 

" The information is dear and readily aooeesible, and it seems remarkably 
comprehensive ; . . . . certainly well suited for the purpose for which it 
is intended."— iSSiiceationaJ Timea. 

" The utmost pains have been taken to make the work thoroughly compre- 
hensiye, and in this respect, as well as in numerous otiiers, the great^t success 
has been attained."— feU'a Weekly Meeaenger. 



Itecently TMiehed, in Croum %vo, 280 pp,^ Cloth, Friee be. 

2. Army and Civil Service Ghiide. Containing full 

particulars of all Public Competitive Examinations; with 
Ilxamination Papers for Woolwich, Army Control, First and 
Second Class Open Competitions. &c. 

N.B. — This is considered the most comprehensive work of the 
kind as yet published. 

Eztracti/rom Critical NoUeee, 

" The book in every way appears to fulfil its purpose as a gidde.--Complete, 
aooorate, and comi)endions." — The Schoolmaster. 

** Is full of the information required by candidates for a government appoint- 
ment, great or small— information derivable, we believe, ham. no other knoim 
source."- JElcamtR^r. 



New Edition, being the I2th, ZQ^pp, Friee 3«. 6^;. JT^y, is, 

3. The Civil Service Arithmetic. Suited for use in 

National and other Schools. 
The CommissionerB of National Education in Ireland l^ave 



Johmton*t Civil Service Clou-Books, 



reoently placed this treatise on their list of books for use in 
the Natiozial Sdiools. 

Extracts from Critical Notices. 

"We have carefully looked over this little volume, and can bear testimony 
to the deamess vritb. which the rules are explained. . . . Thus, while it 
will serve the ordinary purposes of a school-book, for candidates for the CAvil 
Service, it ia beyond question the very best work on its subject." — London 
Seview, 

** Mr. Johnston's ' CSvil Service Arithmetic ' is an excellent treatise, contain* 
ing a clear statement of rules, a larg^ number of well worked examples, and a 
fair collection of questions taken from the papers set to candidates.*'— ^a<uma2 
8ociety*a Monthly Paper. 

" we heartily commend this excellexit treatise to the attention of teaehera and 
students."— ^ortA British DaUy Mail. 

"We can cordially recommend it to all anxious to prepare themselves for 
examination, and to students generally." — UoytPa Weekly Newspaper. 

" Any one who masters this oook will have no fears of anarithmetio paper.*' 
— Educational Reporter. 

*• Very useful for candidates for the CivU Bernce."— English Independent. 

" To uiose preparing candidates for situations, it cannot fail to be useful.'* — 
Educational Times. 

" It contains a clear statement of rules, «8 well as a good collection of well 
worked examples." — Welshman. 

** To those masters who are preparing pupils for the various Civil Service 
ExaminatiimB it will prove simply invaluable."— S'cAoo^nuMter. 

" Whether aa a school-book or for private tuition, nothing could be better." 
— Hampshire Advertiser. 

" A thoroughly practical and comprehensive vrotk.**—Otty Prtn* 

" Admirably adapted for its purpose."— -Fn^KaA Mechanic. 



New Edition^ with Cross Tois^ Friee U, 

4. Oivil Service Tots. Similar to those given at Examina- 
tions. ^ With Answers, These are used by almost all candidates 
for Civil Service appointments ; for it has been established by 
experience that, however quick and intelligent a candidate 
may bC) he is invariably unable to do the "Tots" correctly 
at the examination in the time allowed, unless he has had 
considerable practice in this exercise. 



Sixth Edition,- Greatly Enlarged, Frice It, Zd. 

5. The Civil Service Spellinff-Book. Containing all 

words likely to be misspelled, together with Specimens of Dic- 
tation and Sets of ** Orthographical Exercises" reoently given 
at Competitive Examinations. 

Sanctioned by the Commissioners of National Edacation for 
use in the National Schools. 

Extracts from Critical Notices. 

" The book is in its 4th Edition, and is suitable for the purpose for which it 
was compiled." — National Schoolmaster. 

** Extremely serviceable to those for whom it has been specially prepared. "— 
Birmingham Morning News. 

** In the present Edition the dictation lessons have been increased in number, 
and arranged on a prt^ressive plan suited to the attainments of every learner, 
an improvement which adds to the comptote&«M and utility of this dewnredly 
popular iSMsoxal,**— Educational Tim9s, 



Johtutcn'i Civil S^i'vice Clast-Booki, 



New Edition^ corrected to the Fretent Time, Price 3«. 6^. 

6, Civil Service Guide. Containing full particulars of 
every Gtovemment Office in England, Scotland, and Ireland, 
I^ew Begulations as to Open Competitions, Entrance Salaries 
and recent Examination Papers on every subject in which 
candidates are tested. The New Edition contains tiie latest 
Examination Papers. 
Sanctioned by the Commissioners of National Education for 
use in the National Schools. 

Extraetafrom Oritieal Notice*. 

"A complete and compendious Dictionary to the Civil Service. The title 
ia amply developed in the work, and every i>articular required by intending 
oandidates is furnished in the most explicit form/' — Educational Reporter. 

" The desiffn of the book ia so good, that the author will confer an eesential 
service on ulq rising youth of the country if he can perfect and carry it 
out." — AthencBum. 

** It is the latest, as well as the best, and most complete work of the kind. 
. . . The vast amount of information brought into such moderate dimen- 
sions, its simple arrangement, the general accuracy of statement, and iQdeed, 
tiie nature of tte whole compilation, are worthy of the highest commendation." 
— Cfivil Service Ghusette. 

"The friends of young men who wish to get an opening for them in the 
Civil Service, will find most serviceable the collection of information as to tlie 
appointments in each department." — Economiet. 

"It appears that Mr. Johnston has been the first to tabularize the various 
public (Xmoes, so as to bring before the reader at a glance the present i>osition 
of a candidate who enters any of them, and, according to tLe usual course of 
events, what will be his future prospects."— i\«&{tc Opinion. 

"To young men intending to compete for offices in the Civil Service, 
to their parents or guardians, and to the teachers who assist them in their 
preparati<m for competition, this little work must be invaluable."— J'dininr^A 
Oourant 

"A useful little publication, and contains much information resi>ecting 
Government Offices, and the mode of obtaining nominations, salaries, and 
other matters of interest to all who are in search of employment in the Civil 
Service."— Observer. 

"A handy and compendious Civil Service Qmde.''— Daily News. 

"The work is the most complete of the kind, and will prove of great 
advantage to the persons for whose use it is iateDded."— Evening Mail, 



Fourth Edition, Enlarged, Price 3«. 6^. 

7. The Civil Service Precis. With fuU instructions as 

to iNDEzzi^a and Pb^cis-Wbitzng, and Diqestino Betubns 
ZKTO SuiocABiES, with Specimens of Examination Exercises 
lately given to Competitors at Public Examinations. 

Extreuta/rom Critical Notices. 

" Skill in summarizing correspondence is a high recommendation to heads 
of departments, and can be best acquired by a careful perusal of such rules and 
instructions as are given in ])[&. Johnston's compilation." — Army and Navy 
Gazette. 

" It is only by practice that the art of making a ffood Fr^ols can be acquired. 
Mr. Johnston has brought together a oonsidlerable ameimt of material for 
practice, and given a great variety of ejcamples, so that by the inshruotions 
accompanying them, any body ohoold be Aol^ to master the £rt in a few 
weeks."— ^uM^'enaJ Timet, 



Johnston^s Cfivil Service CloM'Boohs, 



"Mr. Johnston's mode of instruction appews perfectly Indd and satis- 
tory, and his numerons exercises afford every instance of the application of 
the pri nciple/* — Birmingham Oazette. 

"we commend this little book as a valuable aid to the staff officer in 
acquiring a habit of terse condensation of the voluminons reports and pen- 
work which are no mean part of the weapons of an army. One word for 
ourselves : when, by this recommendation, any officer shall have brought him- 
s^ to condense valuable miUtary inf ormationj tersely and succinctly, let him 
send si)ecimens of his work as a thank-offenng to tiie BaoiA Abbow." — 
Broad Arrow, 

New JSditionf Enlarged with Three Sets of Queetiont propoaed to 

Candidates, Price Is, 6d, 

8. A Guide to Candidates for the Excise. With 

Examination Papers, Specimens of Essays, and giving direc- 
tions to intending Competitors. This little treatise giyes 
hints to the student on every subject of the Excise Programme, 
and shows him the best method of preparing for his examina- 
tion when he has not the assistance of an experienced teacher. 
N.B. — ^Eighteen of the Author's pupils succeeded June 1874, the 
greatest success ever recorded by one teacher out of a small 
class. 

New Edition, Enlarged^ Crown l2mo, Pries Zs, 6d, 

9. Enfflish Composition and Essay-Writingr. 

With numerous Specimens of Essays of successful Students 
which are intended to enable Candidates to see what proficiency 
is fairly expected from them in this important subject. This 
is the only collection of Essays of the kind published. 
N.6. — ^The new Edition contains a number of short biographies, 
in order to give candidates who may not haye time to read 
through more detailed accounts, assistance in composing an 
essay on the most prominent names usually given at 

'Rxfl.TniTill.f j />T |n 

New Edition, Pries Is. 6d. 

10. The Competitive British Q^og^aphy. Being a 

detailed geographical account of the British IsleB, desorip- 
tions of the counties separately, and the Populations by the 
Census of 1871. Admirably suited for ibLoise and Irish 
Constabulary. 

Price 2s, 6d, 

11. Copyingr Manuscript, Civil Service Speci- 
mens of. Being Lithographed Specimens of Papen 
given at the Examinations, including that of Nov. 1874. 
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